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51.879 


Phase W 
[K] 


GAS ~~ 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 


Phase A WS 


GAS Jal 


Jal 


DILITHIUM DIFLUORIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


258.681 

259.072 
278.350 
294.522 
308.314 
320.279 
330.817 
340.217 
348.695 
356.409 
363.483 
370.013 
376.076 
381.732 
387.033 
392.019 
396.726 
401.183 
405.415 
409.443 
413.286 
416.961 

420.480 
423.857 


H H-H298 G 

it I kJ / mol 
258.681 —942.781 0.000 -1019.907 
258.682 -942.664 0.117 -1020.386 
261.262 -935.946 6.835 -1047.286 
266.342 -928.691 14.090 -1075.952 
PPA If —921.123 21.658 -—1106.111 
278.247 -—913.359 29.422 -1137.554 
284.173 —905.466 37.315  -1170.119 
289.887 — 897.484 45.297 -—1203.680 
295.351 -—889.438 53.348 -1238.132 
300.556 -881.344 61.437 -1273.393 
305.510 -873.213 69.568 -1309.393 
310.224 — 865.055 77.726  -1346.072 
314.713 -856.874 85.907 -—1383.380 
318.995  -848.675 94106 -1421.273 
323.083 —840.462 102.319 -1459.714 
326.993 -832.237 110.544 -1498.669 
330.738 -824.002 118.779 -1538.109 
334.329 -—815.758 127.023 -1578.006 
337.778 -—807.508 135.273 -1618.338 
341.096 -799.252 143.529 -1659.082 
344.291 -790.990 151.791 -1700.220 
347.371 —782.725 160.056 -1741.734 
350.344 -774.455 168.326  -1783.607 
353.218 —766.183 176.598 -—1825.825 


AHy AG; 
- 942.781 —942.103 
-942.813 —942.099 
-944.537  —941.602 
-952.516 —940.035 
-—954.376 —937.359 
-956.015 -—934.391 
=957.533 ~~ — 9818195 
=958:982  — 927.818 
-960.390 -924.280 
=961°773. .=920'602 
=963.139  —916.796 
-964.476 —912.882 
-—965.790  -—908.864 
—967.083 —904.753 
=—J00,309) 9 —900:506 
—1260.028 -—882.038 
= 12591770) —859:811 
— 1259/5161) 3372098 
= 11209) 20/0 = Oil or00G, 
=1259:022 —793.211 
= 12908: 184 771-085 
-—1258.552 —-—748.870 
—1258.326 —-—726.714 
—1258.108 -—704.568 


817 


Li2F2[g] 


log Ky 


=| [ = 


165.053 
164.034 
122.961 
98.205 
81.604 
69.725 
60.801 
53.849 
48.279 
43.716 
39.907 
36.680 
33.910 
31.506 
29.400 
27.102 
24.951 
23.027 
21.296 
19.730 
18.307 
17.007 
15.817 
14.721 


] 


818 


Li3F3{g] 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase in fs 


GAS Jal 


Cp 


102.501 
102.756 
113.294 
119.398 
123.126 
125.541 
127.186 
128.354 
129.210 
129.855 
130.353 
130.744 
131.056 
131.309 
131.516 
131.688 
131.831 
131.952 
132.054 
132.141 
132.216 
132.280 
132.336 
132.384 


Jat 


TRILITHIUM TRIFLUORIDE (GAS) 


S —(G-H298)/T H H—-H298 G 
J/(K mol) | kJ / mol 


318.093 318.093 -1517.202 0.000 -1612.042 
318.728 318.095 =—1517.012 0.190 -1612.631 
349.872 322.270 -1506.161 11.041 -1646.110 
375.868 330.464 -1494500 22.702 -1682.434 
397.992 339.921 -1482.360 34842 -1721.155 
417.166 349.618 -1469.918 47.284 -—1761.934 
434.044 359.1387 -1457.277 59.925 -1804.512 
449.095 368.311 -1444.497 72.705 -—1848.682 
462.665 377.079 -1431.616 85.586 -1894.281 
475.012 385.430 -1418.662 98540 -1941.175 
486.333 393.373 -1405.650 111.552 -1989.250 
496.783 400.931 -1392.595 124607 -2038.412 
506.484 408.128 -1379.504 137.698 -2088.581 
515.535 414990 -1366.385 150.817 —2139.687 
524.016 421.542 -1353.244 163.958 -2191.669 
531.994 427.807 -1340.083 177.119 -2244.474 
539.525 433.806 -1326.907 190.295 -2298.053 
546.657 439.560 -1313.718 203.484 -2352.365 
553.427 445.085 -1300.518 216.684 -2407.373 
559.873 450.399 -1287.308 229.894 -2463.040 
566.022 455.516 -1274.090 243.112 -—2519.337 
571.900 460.449 -1260.865 256.337 -2576.235 
577.531 465.211 -1247.634 269.568 -2633.709 
582.934 469.813 -1234.398 282.804 -—2691.734 


AH; AG 
-1517.202 -1495.336 
-1517.236 -1495.200 
—1519.048 -1487.584 
—1530.237  -1478.558 
-—1532.239 -1468.027 
=1533.902 —1457.190 
—1535.377 -1446.129 
—1536.744 -1434.890 
—1538.045 -—1423.503 
—1539.306 —1411.987 
—1540.539 -1400.358 
—1541.727 —1388.628 
—1542.878 -1376.808 
—1543.998 -1364.907 
—1545.089 -—1352.931 
SUSHI) — SASH S27/ 
-—1980.560 -1280.606 
O79 SOSm 24 leo 
=1978.156) = 11202:963 
-—1976.964 -1164.233 
SSS 180) 1s 
-1974.606 -1086.939 
-—1973.441 -1048.370 
—1972.285 -1009.849 


77.818 


log Ky 
[ = 


261.977 
260.337 
194.259 
154.464 
127.803 
108.737 
94.423 
83.279 
74.356 
67.050 
60.956 
55.796 
51.369 
47.530 
44.169 
40.544 
37.162 
34.138 
31.418 
28.959 
26.724 
24.685 
22.817 
21.100 


] 


GAS —_.298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase int 4S 


GAS Ja 


Jal 


LITHIUM HYPOFLUORITE (GAS) 


S —(G-H298)/T 


J/(K mol) 


246.024 
246.289 
259.418 
270.419 
279.791 
287.933 
295.126 
301.567 
307.398 
312.724 
317.625 
322.163 
326.387 
330.334 
334.036 
337.520 
340.807 
343.916 
346.861 


H H-H298 G 

kJ / mol 
246.024 —92.048 0.000 -165.400 
246.025 —91.969 0.079 -165.855 
247.781 — 87.393 4.655  -191.160 
251.240 — 82.459 9.589  —217.668 
255.237 -77.315 14.733  -245.190 
259.339 -72.032 20.016  -273.585 
263.371 -—66.644 25.404 -302.745 
267.264 -—61.175 30.873 -332.585 
270.990 —55.641 36.407 -363.038 
274.546 -—50.052 41.996 -394.048 
277.934 -44.418 47.630 -425.569 
281.164 -—38.749 53.299 -457.561 
284.245 -33.050 58.998  -489.991 
287.187 -—27.329 64.719  -522.829 
290.001 —21.592 70.456  -556.050 
292.695 -15.845 76.203 -589.629 
295.277 -10.094 81.954 -623.547 
297.756 -—4.345 87.703 -657.785 
300.138 1.397 93.445 -692.325 


AH; AG; 
— 92.048 See shite 
—92.070 —95.940 
— 93.202 — 9705 
—97.413 —97.578 
— 98.564 =O7-50 
—99.609 —97.240 
- 100.596 — 96.834 
— 101.545 — 96.306 
— 102.468 — 95.674 
— 103.373 — 94.951 
— 104.262 —94.146 
— 105.131 — 93.268 
— 105.987 — 92.323 
— 106.832 =91:318 
— 107.673 — 90.256 
— 253.720 — 82.021 
— 253.815 —1 i916 
— 253.930 — 61.810 
— 254.070 —SilkO9o 


820 


LiH 


Phase 1 


1s Vin epee 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
961.95 


LIQ SOIRSS 
1000.00 
1100.00 
1200.00 


References 


Phase In / S 


SOL Jat 
LIQ Jat 


Cy 


PTS) 
28.089 
34.795 
40.737 
46.378 
51.876 
D299 
62.678 
65.996 


58.576 
58.576 
58.576 
58.576 


Cp 


Jal 
Jai 


J/(K mol) 


20.037 
20.211 
29.239 
37.650 
45.579 
53.142 
60.424 
67.484 
71.765 
23.488 
95.253 
SAS, 
103.108 
108.205 


Remarks 


LITHIUM HYDRIDE 


S —(G-H298)/T H H-H298 G 
til kJ / mol 
20.037 =90625 0.000 =96.599 
20.038 - 90.573 0.052 — 96.636 
21.223 — 87.419 3.206 -99.114 
23.677 — 83.638 6.987 —-—102.463 
26.672 —79.281 11.344  -106.628 
29.917 —74.368 16.257. —111.567 
33.278 -68.908 21.717 -117.247 
36.688 -62.909 27.716 -123.644 
38.810 -5§8.924 31.701 -127.958 
22.594 
38.810 —36.330  - 54.295 ~~ — 127.958 
41.001 -34.101 56.524  -131.626 
46.397 - 28.243 62.382 —-141.662 
51.339 —22.385 68.240 -152.231 
MPT= 961.8 


Jal 
Jal 


NDPT= 1223. (2 LIH = 2 Li + H2) 


AH; AG; 
— 90.625 — 68.448 
— 90.645 — 68.310 
S)ileshats: -—60.717 
— 95.174 —52.625 
=fa2438 — 44.096 
— 94.741 — 35.602 
— 93.661 —27.221 
— 92.041 — 19.007 
S10 WZ — 14.022 
— 68.178 — 14.022 
- 67.621 =11-89K 
— 66.168 — 6.388 
— 64.734 =| 0470 


7.949 


Phase IT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mas 


GAS Jal 


Jal 


LITHIUM HYDRIDE (GAS) 


S  ~(G-+H298)/T 


J/(K mol) 


170.904 
171.088 
179.767 
186.776 
WETA\ 
197.903 
202.504 
206.643 
210.407 
213.857 
217.042 
220.000 
222.760 
225.346 
227.780 
230.078 
232.255 
234.323 
236.295 


H H-H298 G 

| || kJ / mol 
170.904 140.624 0.000 89.669 
170.905 140.679 0.055 89.352 
172.081 143.698 3.074 alert 
174.341 146.842 6.218 53.454 
176.921 150.104 9.480 34.472 
179.556 153.467 12.843 14.935 
182.142 156.913 16.289 -—5.090 
184.638 160.428 19.804 — 25.551 
187.030 164.001 23.377 — 46.406 
189.314 167.621 26.997 - 67.622 
191.494 171.282 30.658 — 89.168 
193.574 174.977 34.353 —111.022 
195.561 178.701 38.077 — 133.162 
197.462 182.451 41.827 -155.568 
199.281 186.222 45.598 — 178.226 
201.026 190.012 49.388 — 201.120 
202.701 193.821 53.197 — 224.237 
204.311 197.647 57.023 — 247.567 
205.861 201.492 60.868 —271.099 


AH; AG; 
140.624 117.820 
140.607 117.679 
139.559 110.188 
135.306 103.293 
134.126 97.004 
133.094 90.900 
132.161 84.937 
131.297 79.086 
130.480 73.329 
129.696 67.652 
128.934 62.046 
128.194 56.502 
127.470 51.014 
126.758 45.578 
126.054 40.189 
— 19.849 41.964 
= WS) Aske, 45.599 
SHOnnoe 49.230 
= OVATE 52.858 
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Lil 


Phase ult 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
742.00 


LIQ 742.00 
800.00 

900.00 

1000.00 

1100.00 

1200.00 

1300.00 

1400.00 

1500.00 


References 
Phase Ans 


SOL Jal 
LIQ Jat 


= 


Cp 


50.278 
50.330 
53.139 
55.948 
58.758 
61.567 
62.747 


63.178 
63.178 
63.178 
63.178 
63.178 
63.178 
63.178 
63.178 
63.178 


Cp 


Jal 
Jat 


J/(K mol) 


85.772 

86.083 
100.947 
113.106 
123.555 
132.824 
136.445 

19.736 
156.181 
160.936 
168.377 
175.034 
181.056 
186.553 
191.610 
196.292 


LITHIUM IODIDE 


S  -(G-H298)/T “ H-H298 G 

lf kJ / mol 

85.772 -270.077 0.000 295.650 
85.773  -269.984 0.093  -295.809 
87.781 -264.810 5.267 305.189 
91.665 -259.356 10.721 315.909 
96.128 -253.621 16.456  -327.754 
100.720 -247.605 22.472 -340.581 
102.641 244.994 25,083  -346.236 

14.644 

102.641  -230.350 39.727 -346.236 
106.697  -226.686 43.391  -355.435 
113.145  -220.368 49.709  -371.908 
119.007  -214.050 56.027 -389.084 
124.378  -207.732 62.345  -406.893 
129.334 -201.414 68.663  -425.278 
133.932  -195.096 74.981  -444.189 
138.221  -188.779 81.298 -463.587 
142.240  -182.461 87.616 -483.437 


200.651 


Remarks 


Ja2 


AH; INC: 
~270.077  —269.666 
~270.080  —269.663 
~278.340  -269.213 
~302.918  -264.552 
~302.036  -256.956 
~300.827 249.534 
~300.229 246.474 
~285.585  -246.474 
-284.697  -243.450 
~283.161  —238.387 
~281.624 233.494 
~280.089  —228.755 
~278.555  -224.156 
-277.016  -219.686 
~275.471  -215.333 
~273.921  -211.092 


NBPT= 1449. GAS (Lid + Li2J2) / 1497. GAS (Li) 


133.845 


log K; 


133.845 


Phase y 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ial PS 


GAS Jal 


Jat 


S 


J/(K mol) 


232.229 
232.443 
242.579 
250.648 
257.341 
263.055 
268.041 
272.462 
276.434 
280.041 
283.344 
286.392 
289.221 
291.862 
294.338 
296.669 
298.872 
300.960 
302.945 


LITHIUM IODIDE (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
232.229 -—91.002 0.000 -160.241 
232.230 — 90.938 0.064 -160.671 
233.604 —87.412 3.590 -184.444 
236.233 — 83,795 7.207  -209.119 
239.209 -80.123 10.879  -234.528 
242.218 -76.416 14586  -260.554 
245.141 -72.682 18.320 -287.114 
247.935 —68.928 22.074 -314.144 
250.590 -65.158 25.844  -341.592 
253.106 -61.373 29.629 -369.418 
255.490 -57.577 33.425 -397.590 
257.751 -53.769 37.233  -426.079 
259.899 —49.951 41.051 —454 861 
261.943 -46.124 44878 -483.917 
263.891 -42.287 48.715  -513.228 
265.751 -38.442 52560  -542.780 
267.531 -34.588 56.414 -572.558 
269.236 -30.726 60.276 -602.550 
270.872 —26.856 64.146  -632.746 


AHs AG; 
—91,002 > —134:257, 
-91.084 —-134.525 

— 100.941 — 148.467 
=127.d00° \ —157.701 
—128.538  —163.729 
-— 129.638 —169.507 
—130.693 -175.130 
= olaaett — 180.623 
—132.732  —186.002 
=133.730 ~— — 191-2811 
-134.718 -—196.469 
135.689 —201.575 
—136.644 -—206.608 
= 137.5849 —21 1572 
—138.510  —216.474 
-—284.627 -—214.199 
—284.774  —210.051 
—284.917  -—205.896 
—285.056 —201.734 
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Li212[g] DILITHIUM DIIODIDE (GAS) 267.691 
Phase WV C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [— = J) // (IN Inn0))) et kJ / mol f= J 
GAS 298.15 75.984 330.645 330.645 — 361.916 0.000 —460.498 -361.916 — 408.530 Teo 
300.00 76.070 331.116 330.647 — 361.775 0.141 —461.110 -—361.967 — 408.819 vawatsy4 
400.00 79.082 353.474 333.675 — 353.996 7.920 —495.386 -—381.056 — 423.433 55.295 
500.00 80.483 371.288 339.477 — 346.010 15.906 —531.655 -—433.133 — 428.940 44.811 
600.00 81.251 386.036 346.043 — 337.920 23.996 —569.542 -434.750 — 427.946 37.256 
700.00 81.719 398.599 352.676 — 329.770 32.146 —608.789 -436.215 — 426.694 31.840 
800.00 82.028 409.532 359.115 — 321.582 40.334 —649.208 -437.604 — 425.239 27./65 
900.00 82.244 419.207 365.264 — 313.368 48.548 —690.654 -438.953 — 423.612 24.586 
1000.00 82.402 427.881 371.100 — 305.135 56.781 —733.016 -—440.283 — 421.836 22.034 
1100.00 82.523 435.740 376.624 — 296.888 65.028 —776.203 -441.601 — 419.927 19.941 
1200.00 82.618 442.925 381.854 — 288.631 73.285 —820.141 -442.913 — 417.899 18.191 
1300.00 82.695 449.541 386.810 — 280.365 81.551 —864.769 -444.204 —415.762 16.706 
1400.00 82.760 455.672 391.512 — 272.093 89.823 —910.083 -445.477 — 413.526 15.429 
1500.00 82.814 461.384 395.982 — 263.814 98.102 —955.889 -446.734 — 411.200 14.319 
1600.00 82.861 466.730 400.239 —255.5380 106.386 -1002.298 -447.975 — 408.791 13.346 
1700.00 82.902 471.755 404.299 — 247.242 114.674 -1049.225 -739.612 — 392.063 12.047 
1800.00 82.939 476.494 408.180 — 238.950 122.966 -1096.639 -—739.322 — 371.627 10.784 
1900.00 82.972 480.979 411.894 — 230.654 131.262 -1144.515 -739.037 — 351.207 9.655 
2000.00 83.003 485.236 415.456 — 222.355 139.561 -1192.828 -738.756 — 330.803 8.640 
References 
Phase H/S C, 
GAS Jat Jal 
Li3N TRILITHIUM NITRIDE 34.830 
Phase ill C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] [ J/(K mol) eal kJ / mol ] ta) 
SOL 298.15 75.275 62.593 62.593 — 164.557 0.000 —183.219 -164.557 — 128.644 22.538 
300.00 OOo: 63.059 62.594 — 164.418 0.139 — 183.335 -164.581 — 128.421 22.360 
400.00 87.086 86.452 65.706 — 156.258 8.299 -—190.839 -165.724 — 116.189 leas 
500.00 96.968 106.959 71.945 — 147.050 17.507 —200.530 -175.790 — 102.764 10.736 
600.00 106.414 125.478 79.347 — 136.878 27.679 —212.165 -176.043 — 88.116 7.671 
700.00 115.560 142.572 Sialite —125.777 38.780 —225.578 -175.243 -73.511 5.485 
800.00 124.386 158.583 95.108 —113.777 50.780 —240.644 -173.505 —59.086 3.858 
900.00 132.856 173.726 103.010 — 100.912 63.645 —257.266 -170.903 — 44.931 2.608 
1000.00 140.940 188.146 110.808 — 87.219 77.338 —275.365 -167.491 —31.110 1.625 
1086.00 147.569 200.046 117.406 —74.814 89.746 —292.060 -163.944 — 19.526 0.939 
References 
Phase H/S C, Remarks 
SOL Jat Jat Jat MPT= 1086. 


22.940 


Phase qf 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase inl AS 


GAS Jal 


—— == 


Jat 


S 


J/(K mol) 


210.962 
211.161 
220.779 
228.585 
235.110 
240.704 
245.594 
249.938 
253.845 
297.395 
260.649 
263.653 
266.443 
269.048 
271.492 
273.794 
275.970 
278.033 
279.996 
281.867 
283.655 
285.368 
287.012 
288.592 
290.113 
291.581 
292.998 
294.368 
295.695 


LITHIUM MONOXIDE (GAS) 


~(G-H298)/T H H-H298 G 

kJ / mol 
210.962 84.098 0.000 21.200 
210.963 84.158 0.060 20.809 
212.259 87.506 3.408 ~0.806 
214.769 91.006 6908 23.286 
217.630 94.586 10.488  -46.480 
220.536 OS 2155 At ieee = 701278 
223.369 101.878 17.780 94.598 
226.085 105.566 21.468 + 119.378 
228.669 109.274 25.176 -144.571 
231.121 112.999 28.901  -170.135 
233.448 116.739 32.641  -196.040 
235.658 120.492 36.394 222.257 
237.758 124.257 40.159  -248.763 
239.758 128.033 43.935  -275.539 
241.666 131,820 47.722 —302.567 
243.489 135.617 51.519  -329.833 
DAGDS3 1 302A 55.3260 11 057.822 
246.906 143.240 59.142  -385.023 
248.512 147.066 62.968 412.925 
250.056 150.901 66.803 441.019 
251.543 154.746 70.648  —469.296 
252.976 158.599 74.501 497.748 
254.361 162.461 78.363  -526.367 
255.698 166.331 82.233  -555.148 
256.993 170.211 86.113  -584.084 
258.247. 174.099 90.001 -613.169 
259.463 177.995 93.897  -642.398 
260.643 181.900 97.802 -671.767 
261.789 185.814 101.716 -701.270 


AHy AG; 
84.098 60.452 
84.085 60.305 
83.333 52.489 
79.369 45.190 
78.391 38.447 
77.467 31.864 
76.559 25.4114 
75.652 19.072 
74.743 12.834 
73,828 6.687 
72.909 0.624 
71.996 Soy 
71.088 SWI) 
70.186 SWE SH 
69.290 221026 
— 76.806 — 21.538 
— 76.939 — 18.283 
-77.075 = WoKO2: 
SHU PANG, = eon 
=717.301 —8.475 
—77.503 =6),119)), 
—77.653 SaleOOI 
—77.805 1.396 
= TEKS, 4.699 
—78.120 8.009 
— 78.282 11.324 
— 78.447 14.646 
— 78.614 17.974 
— 78.783 21.307 
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Li2O 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1843.00 


LIQ 1843.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 


References 


Phase ott Ss 


SOL Jat 
LIQ Jat 


Cp 


54.086 
54.362 
64.074 
69.534 
73.723 
77.347 
80.616 
83.601 
86.329 
88.807 
91.040 
93.029 
94.771 
96.266 
97.514 
98.512 
99.260 
99.505 


100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 


Cp 


Jat 
Jat 


J/(K mol) 


37.890 

38.226 

55.381 

70.302 

83.362 

95.004 
105.549 
WNZVE 
124.171 
132.517 
140.341 
147.709 
154.668 
161.259 
167.513 
173.456 
179.109 
181.456 

31.783 
213.239 
216.297 
221.448 
226.347 
231.018 
235.482 
239.756 
243.855 
247.793 
251.583 
255.235 


LITHIUM OXIDE 


S —(G-H298)/T H H-H298 G 

[ kJ / mol 

37.890 —598.730 0.000 -610.027 
37.891 —598.630 0.100 -—610.097 
40.165 -592.644 6.086 -614.796 
44.735 -585.946 12.784 -621.098 
50.107 -578.777 19.9683 -628.794 
55.704 -571.220 27.510  -637.723 
61.286  -563.320 35.410 -647.759 
66.748 -555.107 43.623 -658.804 
72.048 -546.608 52.122 -670.778 
77.170  -—537.849 60.881 -683.617 
82.112 —528:855 69.875  —697.264 
86.877 -519.649 79.081 -711.671 
91.473 -510.257 88.473 -726.793 
95.908  -500.703 98.027 -742.592 
100.189 -491.012 107.718 -—759.033 
104.326  -481.209 117.521 -776.084 
108:325) —=471-818" 127.412 ©  =793:715 
110.004 -467.044 131.686  -801.467 

58.576 

110.004  -408.468 190.262 -801.467 
113.147 -402.745 195.985 -813.709 
118.434 -392.703 206.027 -835.599 
123.457 -382.662 216.068 -857.990 
128.241  -372.620 226.110 -880.861 
132.807  -362.578 236.152 -904.187 
137.175 -352.537 246.193  -927.951 
141.361 —342.495 256.235 —=952.133 
145.379 -332.454 266.276 -976.716 
149.243 -322.412 276.318 -1001.686 
152.964  -312.370 286.360 -1027.028 
156.551  -302.329 296.401 -1052.729 


258.759 


Remarks 


Ja2 


DEC., 1700.K, GAS (Li,02,LixOy) / NBPT= 2836. GAS (Li20) 


AH; AG 
-—598.730 -562.104 
-—598.748 -561.877 
-—599.476 -549.468 
—606.179  -—536.276 
-—606.544 -522.252 
-—606.468  -508.204 
— 606.041 — 494.192 
-—605.313 -480.252 
—604.320 -—466.407 
-—603.086  -452.673 
—601.634 -—439.062 
=599:969 ~~ —425/580 
-598.116  -—412.234 
=596.095: = 3991027 
SGREISER)  — = jala-(S/e%5' 
—882.075 -358.787 
—878.206 -328.117 
—876.527 —314.996 
SOlAoon - 314.996 
=0 10. 0OGumEn 299 470 
= Olli 1) Oia Ae 2a 
—807.699 -—245.545 
—803.733 —218.869 
=I 99 fG2 ee — 192 ahs 
—795.843  -—166.048 
-—791.917 -—139.888 
—788.004 —113.884 
— 784.103 — 88.030 
— 780.215 - 62.321 
—776.338 — 36.750 
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29.881 LITHIUM OXIDE (GAS) Li2O[g] 
Phase T C, S —(G-H298)/T H H-H298 G AHy AG; log K; 
[K] J/(K mol) ile | kJ / mol ] [ - 
GAS 298.15 49.776 229.108 229.108 -166.942 0.000 -235.251 -166.942 -187.328 32.819 
300.00 49.834 229.416 229.109 -166.850 0.092 —235.675 -166.968 -187.454 32.639 
400.00 53.122 244210 231.104 -161.700 0:242) = 259,583' = 168.532 .= 194,055 25.341 
500.00 55.607 256.348 234.975 -156.255 10.687 -284.429 -176.487 -199.607 20.853 
600.00 97.282 266.645 239.417 -150605 16.337 -310.592 -178.372 -204.050 17.764 
700.00 58.426 275.566 243.958 -144816 22126  -337.713 -180.064  -208.194 15.536 
800.00 59.233 283.424 248.410  -138.931 28.011 —S0):0/ Ole 1002 m1 2alOG 13.849 
900.00 59.819 290.436 252.697 -132.977 33.965 -394.369 -183.184  -215.817 12.526 
1000.00 60.257 296.762 256.792 -126.972 39.970 -423.734 -184.684  -219.363 11.458 
1100.00 60.592 302.522 260.692 -120.929 46.013 -453.703 -186.166 -222.759 10.578 
1200.00 60.855 307.805 264.401 -114.856 52.086  -484.223 -187.636 -—226.020 9.838 
1300.00 61.063 312685 267.929 -108.760 58.182 -515.250 -189.080 -229.160 9.208 
1400.00 61.282 317.217 271.290 -102.645 64.297  -546.748 -190.504 -232.190 8.663 
1500.00 61.371 321.446 274.494 -96.514 70.428 -578.684 -191.909  -235.118 8.188 
1600.00 61.486 325.411 277.554 SAVOSL TASS —611.029 —-193.298  -—237.954 7.768 
1700.00 61.583 329.141 280.480 —84.218 82.724 -643.758 -485.084 -226.461 6.958 
1800.00 61.665 332.664 283.282 -78.055 88.887 -676.850 -484.944 —-211.252 6.130 
1900.00 61.735 336.000 285.970 -71.885 95.057 -710.284 -484810  -196.051 5.390 
2000.00 OMS Seley Asis} 5h) -—65.709 101.233  -744.044 -484683 -180.856 4.723 
2100.00 61.848 342.184 291.034 -—59.527 107.415 —778.113 -484564 -165.668 4.121 
2200.00 61.894 345.062 293.425 —63.339 113.603 -812.476 -484.453 —150.485 3.573 
2300.00 61.934 347.814 295.730 —47.148 119.794 -—847.121 -484.351 — 135.307 3.073 
2400.00 61.970 350.451 297.956 -—40.953 125.989 -882.035 -484.259  -120.133 2.615 
2500.00 62.001 352.981 300.106 -—34.754 132.188 —917.208 -484.176 -104.963 2.193 
2600.00 62.080 355.414 302.187 -—28.553 138.389 —952.628 -484.103 — 89.796 1.804 
2700.00 62.055 357.755 304.202 —22.348 144.594  -—988.288 -484.039 —74.631 1.444 
2800.00 62.078 360.013 306.155 -—16.142 150.800 -1024.177 -—483.986 — 59.469 1.109 
2900.00 62.099 362.191 308.050 -—9.933 157.009 -1060.287 -483.942 — 44.309 0.798 
3000.00 62.118 364.297 309.890 -3.722 163.220 -1096.612 -483.908 — 29.150 0.508 
References 
Phase H/S Cy 
GAS Jai Jat 
45.881 DILITHIUM PEROXIDE Li202 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) Pi kJ / mol a 
SOL 298.15 70.671 56.484 56.484 -632.621 0.000 -649.462 -632.621 —§70.957 100.029 
300.00 70.890 56.922 56.485 -—632.490 0.131 -—649.567 -632.636 -570.574 99.346 
400.00 82.676 78.930 59.407 -624.812 7.809  -656.384 -633.157 -549.794 71.796 
468.00 90.691 92.523 63.241 -618.917 13.704 -662.218 -639.259 -535.424 59.760 
References 
Phase Ais Cy Remarks 
SOL Jal Jal Jat NDPT= 468. 


] 


] 
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Li202[9] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ae Ss 


GAS Jal 


_—— 


Jal 


J/(K mol) 


273.563 
274.013 
295.627 
313.077 
327.615 
340.043 
350.885 
360.493 
369.117 
376.939 
384.095 
390.688 
396.801 
402.498 
407.833 
412.849 
417.582 
422.063 


DILITHIUM PEROXIDE (GAS) 


S  ~(G-+H298)/T H H-H298 G 

ca kJ. / mol 
973.563". 242.672) 0,000 =324.235 
273.564 -242538 0134 -324.741 
276.482 -235.014 7.658  -353.265 
262 113 6227190 154826 =383;729 
288.519 -219.215 23.457 -415.784 
995.014 211.151 © 31.521. 449.182 
301.334 -203.032 39.640  -483.740 
307.384 -194.874 47.798  -519.317 
313.133  -186.688 55.984 555.805 
318.584 -178.481 64.191  -593.114 
993 7A0i= = 1702579 7241be e637 
328.648  -162.020 80.652 -669.914 
333.300  -153.772 88.900 -709.293 
337.726 -145.514 97.158  -749.261 
341.943  -137.247 105.425 -789.780 
345.968  -128.973 113.699  -830.817 
349.816  -120.692 121.980  -872.341 
353.502 -112.405 130.267 -914.325 
357.037 -104.112 138.560  -956.746 


426.317 


AHy AGy 
-—242.672  -245.730 
— 242.683  -—245.749 
-— 243.359  -246.675 
-—250.464 -246.776 
-—251.604  -245.928 
-252.648  -244.899 
— 253.671 — 243.722 
— 254.701 — 242.417 
PASS) I/5)\ — 240.996 
—256.824 -—239.469 
=257 97" —237:643 
PEN Z =o. 
-260.109 -234.324 
—261.207 -—232.444 
-262.307 -—230.491 
SOOOONG We Claas 
—553.417 —194.263 
—553.036 —174.321 
-—§52.674 —154.398 
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65.921 LITHIUM ALUMINATE LiAIO2 


Phase Tl Cr S —(G-H298)/T H H-H298 G AH AG, log Ky 
[K] === (mol) el kJ / mol = =| [ = ] 


SOL 298.15 67.831 53.346 53.346 -1188.674 0.000 -1204.579 -1188.674 -1126.314 197.326 
300.00 68.199 53.767 53.347 -—1188.548 0.126 -1204.678 -—1188.693 -1125.927 196.041 
400.00 Sizov2 75.468 SO: Om OOS 7.701 -—1211.160 -—1189.210 -1104.905 144.286 
500.00 88.415 94.476 62.012 -1172.442 16.232 =—1219.680 -1192.314 -1083.508 113.193 
600.00 92.688 110.999 68.830 —1163.373 25.301 -—1229.972°-1192.137 —1061.758 92.434 
700.00 95.747 WS e247 75.913 -1153.944 34.730 -1241.813 -1191.757 -1040.057 77.610 
800.00 98.160 138.475 82.939 -1144.245 44429 —-—1255.025 -1191.299 -1018.416 66.496 
900.00 100.196 150.157 89.769 -1134.325 54.349 -1269.466 -1190.864 -996.833 57.855 
1000.00 101.999 160.809 96.348 -1124.214 64460 -1285.022 -1201.047 -974.535 50.905 
1100.00 103.649 170.609 102.660 -1113.930 74.744  -1301.600 -1200.332  -951.918 45.203 
1200.00 105.196 179.694 108:705 -1103:487 85.187 -—1319.120 —1199.497  —929.370 40.454 
1300.00 106.669 188.173 114.496 -—1092.893 95.781 -1337.518 —1198.536 —906.898 36.440 
1400.00 108.089 196.130 120.045 -1082.155 106.519 -~-1356.738 -1197.452 —-—884.504 33.001 
1500.00 109.470 203.635 125:370) 107277 117.397  =1376:729 -1196.247, ~ — 862192 30.024 
1600.00 110.820 210.743 130.486 -1060.262 128.412 -1397.451 -1194.924  -839.964 27.422 
1700.00 112.148 217.502 135.407 -1049.114 139.560 -1418.866 -1338.688 -—810.702 24.910 
1800.00 113.458 223.949 140.148 -1037.833 150.841 -1440.941 -—1336.381 SVTRLIA 22.627 
1883.00 114.534 229.088 143.956 -1028.371 160.303 -1459.744 -1334.385 -—754.087 20.918 

46.662 87.864 

LIQ 1883.00 133.888 275.749 143.956 -940.507 248167  -1459.744 -1246.521 — 754.087 20.918 
1900.00 133.888 276.953 145.141 -—938.231 250.443 -1464.442 -1245.776 -—749.644 20.609 
2000.00 133.888 283.820 151.905 -924.843 263.831 -1492.483 -1241.409 —723.645 18.900 
2100.00 133.888 290.353 158.343 -911.454 277.220 -1521.194 -1237.066 -—697.864 17.358 
2200.00 133.888 296.581 164.486  -898.065 290.609 -1550.544 -1232.746 -672.289 15.962 
2300.00 133.888 302.533 170.360 -884.676 303.998 -1580.501 -1228.450 -646.910 14.692 
2400.00 133.888 308.231 175.987  -871.287 317.387 -1611.042 -1224.177 —621.717 13.531 
2500.00 133.888 313.697 181.386  -857.899 330.775 -1642.140 -1219.927 -596.702 12.467 


References 
Phase Al S Cp 


SOL Jal Jat 
LIQ Jat Jat 


830 


LiAISiO4 EUCRYPTITE 126.006 

Phase ils Cy S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K ] J/(K mol) lel kJ / mol [ - 

SOL-B 298.15 113.397 103.801 103.801  -2124.200 0.000 —2155.148 -—2124.200 -2010.108 352.163 
300.00 114.057 104.504 103.803 -2123.990 0.210 —2155.341 -—2124.226 -2009.400 349.868 
400.00 138.258 141.071 108.624 —-2111.221 12.979 -2167.650 -—2124.643 -1971.017 257.388 
500.00 150.988 WO Alle 118.421 -2096.704 27.496 -—2183.410 -2127.099 -1932.357 201.872 
600.00 159.203 201.712 129.995  -2081.170 43.0830 -—2202.197 -—2125.993 -1893.504 164.844 
700.00 165.285 226.729 142.062 -2064.933 59.267 —2223.644 -2124.508  -1854.870 138.412 
800.00 170.232 249.132 154.070 -2048.150 76.050 -—2247.456 -2122.812 -1816.464 118.603 
900.00 174.518 269.435 165.778 -—2030.909 93.291 -—2273.400 -—2121.022 -1778.277 103.209 
1000.00 178.393 288.026 177.086 -—2013.260 110.940 -2301.286 -—2129.739 -1739.533 90.864 
1100.00 182.001 305.199 187.962 -1995.239 128.961 -2330.958 -2127.452  -1700.622 80.756 
1200.00 185.426 321.183 198.405 -1976.866 147.334 -2362.286 -—2124.935 -1661.928 72.342 
1300.00 188.722 336.156 208.432 -1958.158 166.042 -—2395.161 -2122.184 -1623.454 65.231 

0.965 1.255 

SOL-C 1300.00 194.974 BS SianeZe 208.432 -1956.903 167.297 -—2395.161 -2120.929 -1623.454 65.231 
1400.00 199.995 Bbilero4 218.151 -—1937.155 187.045  -2429.611 -—2117.231  -1585.323 59.149 
1500.00 205.016 365.724 227.527 -1916.904 207.296 -2465.490 -2113.120 -1547.471 53.888 
1600.00 210.037 379.116 236.585 -1896.151 228.049 -2502.736 -2108.592 -—1509.906 49.293 

References 

Phase H/S C, 

SOL-B Nb1 S5e 

SOL-C S5 S5 

LiAISi206 ALPHA—SPODUMENE 186.090 

Phase ie C, Ss —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) lie kJ / mol ] [ - 

SOL-A 298.15 159.001 129.290 129.290 -3054.701 0.000 -3093.249 -3054.701 -—2881.432 504.815 
300.00 159.707 130.276 129.293 -3054.406 0.295 -3093.489 -3054.734  -—2880.357 501.515 
400.00 186.924 180.367 135.938 -3036.929 17.772 -3109.076 -—3055.536 -—2822.066 368.524 
500.00 203.217 223.945 149.283 -3017.370 37.3831 -—3129.343 -3058.288 -2763.408 288.691 
600.00 215.209 262.098 164.972 -2996.425 58.276 -3153.684 -3057.307 -2704.512 235.449 
700.00 Zeouial 296.039 181.316  -2974.395 80.306 -3181.622 -3055.732 -2645.831 197.434 
800.00 234.051 326.695 197.603  -2951.427 103.274 -3212.783 -—3053.696 -—2587.407 168.940 
900.00 242.301 354.744 213.526  -2927.605 127.096 -3246.874 -—3051.293 -—2529.262 146.795 
1000.00 250.161 380.682 228.961 -2902.979 151.722 -3283.662 -—3059.104 -2470.644 129.053 
1100.00 257.766 404.883 243.866 -2877.581 177.120 -—3322.953 —3055.604 -2411.962 114.535 
1200.00 265.197 427.632 258.241 -—2851.4382 203.269 -3364.590 -—3051.559 -—2353.624 102.451 

References 

Phase ads Cy 

SOL-A Nb1 $5,e 


] 


] 


186.090 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 


References 
Phase Al WS 


SOL Nb1 


C 


162.802 
163.599 
193.217 
209.376 
220.236 
228.596 
235.622 
241.873 
247.643 
253.098 
258.339 
263.429 
268.410 
273.309 
278.147 
282.938 


S5 


BETA—SPODUMENE 


S —(G-H298)/T H H-H298 G 
J/(K mol) | I kJ / mol 
154.390 154.390 -3026.701 0.000 -3072.732 
155.399 154.393 -3026.399 0.302 -3073.019 
207.036 161.232  -3008.379 18.322 -3091.194 
252.031 175.000 -2988.185 38.516 -—3114.201 
291.217 191.176 -2966.676 60.025 -3141.406 
325.817 207.987  -2944.220 82.481 -3172.292 
356.812 224686  -2921.001 105.700 -3206.450 
384.931 240.953 -2897.121 129.580 -3243.558 
410.716 256.657 -2872.642 154.059 -3283.358 
434.577 271.761 -2847.603 179.098 -3325.638 
456.825 286.266 -2822.030 204.671 -3370.220 
477.705 300.197 -2795.940 230.761 -3416.957 
497.410 313.586 -2769.347 257.354 -3465.722 
516.096 326.470 -2742.261 284.440 -3516.405 
533.890 338.882 -2714.688 312.013 -3568.912 
550.897 350.857 -2686.633 340.068 -3623.157 


831 


LiAISi206[B] 

AH; AG; log Ky 

[ ws 

—3026.701 -—2860.916 501.221 
—3026.727 —2859.887 497.951 
—3026.986 -—2804.184 366.189 
-3029.103 -2748.266 287.109 
-3027.558 -—2692.234 234.380 
-3025.557 -—2636.500 196.738 
-—3023.270 -—2581.074 168.527 
-—3020.809 -—2525.946 146.602 
—3028.767  -—2470.340 129.037 
-3025.626 -2414.647 114.662 
—3022.156 -—2359.254 102.696 
-—3018.349 -2304.164 92.582 
—3014.204 -2249.380 83.925 
—3009.723 -2194.904 76.433 
-—3004.907  -2140.738 69.888 
—3245.316  -2078.869 63.876 


832 


Li2B407 


Phase V 
[K ] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1190.00 


LIQ 1190.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 


Phase mM AS 


SOL Jal 
LIQ Jat 


— $$ 


Cp 


182.288 
182.558 
200.001 
219.452 
238.670 
256.889 
273.787 
289.213 
303.085 
315.357 
325.012 


467.688 
467.950 
470.571 
473.192 
475.813 
478.434 
481.055 
483.675 
486.296 
488.917 
491.538 
494.159 


S 


J/(K mol) 


155.645 
156.773 
Zileong 
258.290 
300.011 
338.185 
373.607 
406.760 
437.963 
467.439 
492.623 
101.260 
593.882 
STAM 
635.357 
670.326 
703.062 
733.854 
762.937 
790.508 
816.729 
841.740 
865.657 
888.584 


DILITHIUM TETRABORATE 


AG 


—(G-H298)/T H H-H298 G AH; 
[ kJ / mol 
155.645 -3362.262 0.000 -3408.667 -—3362.262 
155.648 -3361.925 0.337 -3408.956 —3362.290 
163.003 -3342.832 19.430 -3427.463 —3364.284 
177.491 -3321.863 40.399 -3451.007 —3372.813 
194.491 -3298.950 63.312 -3478.957 -—3374.837 
212.329 -3274.162 88.100 -3510.892 —3375.914 
230.300 -3247.617 114.645 -3546.502 -—3375.985 
248.084 -3219.454 142.808 -3585.538 -—3375.053 
265.527 -3189.826 172.436 -3627.789 —3373.165 
282.556 -3158.890 203.372 -3673.073 -—3370.403 
297.498 -3130.064 232.198 -3716.285 —3367.251 
120.499 
297.498 -3009.565 352.697 -3716.285 -—3246.752 
299.985 -3004.887 357.375 -3722.243 -—3244.943 
324.356 -2957.961 404.301 -3783.924 -3226.873 
347.833 -2910.772 451.490 -3849.229 —3208.821 
370.4386 -—2863.322 498.940 -3917.915 -—3190.767 
392.196 -2815.610 546.652 -3989.776 —3172.692 
413.157 -2767.635 594627 -4064.629 —3444.997 
433.362 -2719.399 642.863 -4142.313 —3425.349 
452.855 -2670.900 691.362 -4222.686 -—3405.672 
471.678 -2622.140 740.122 -4305.619 —3385.959 
489.874 -2573.117 789.145 -4390.997 —3366.207 
507.480 -2523.832 838.430 -4478.717 -3346.412 


—3170.298 
-3169.107 
—3104.435 
—3038.573 
—2971.520 
—2904.202 
— 2836.798 
—2769.445 
—2702.248 
— 2635.284 
SASS) 2232, 


PAST) PASS, 
— 2569.624 
—2514.080 
—2459.927 
—2407.065 
— 2355.407 
—2290.640 
— 2223.303 
—2157.060 
—2091.853 
— 2027.633 
—1964.355 


169.122 


log K; 
ota 


555.423 
551.791 
405.398 
317.438 
258.694 
216.714 
185.224 
160.734 
141.151 
125.139 
113.040 


113.040 
111.853 
101.017 
91.781 
83.821 
76.896 
70.383 
64.519 
59.302 
54.634 
50.435 
46.640 


833 


238.742 DILITHIUM HEXABORATE Li2B6010 

Phase Aj Co S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] (a I Ni [ kJ / mol ] [ - 

SOL 298.15 293.231 188.280 188.280 -4659.888 0.000 -4716.024 -—4659.888 -—4382.431 767.784 
300.00 293.622 190.095 188.286 -4659.345 0.5438 -4716.374 -4659.834  -4380.710 762.749 
400.00 316.229 277.650 200.070 -4628.856 31.032 -4739.916 —4657.618 -4288.037 559.960 
500.00 336.684 350.475 223.063 -4596.182 63.706 -4771.419 -4662.492 -4195.179 438.267 
600.00 353.892 413.426 249.660 -—4561.628 98.260 -4809.684 -4661.575 -4101.801 357.093 
700.00 368.361 469.097 277.107 -4525.495 134.393 -4853.863 -—4660.498 -4008.588 299.124 
800.00 380.564 519.105 304.284 -4488.031 171.857 -4903.315 —4659.223 -3915.542 255.659 
900.00 390.841 564.540 330.715 --4449.446 210.442 -4957.532 -—4657.741 -3822.669 221.862 
1000.00 399.429 606.177 356.209 -4409.919 249.969 -5016.097 -—4656.072 -3729.971 194.834 
1100.00 406.503 644.590 380.702 -4369.611 290.277 -5078.660 —4654.261 -3637.448 172.728 

References 

Phase ial PS) C, Remarks 

SOL Jal Jat Jal NDPT= 1107. 

94.787 LITHIUM IRON DIOXIDE LiFeO2 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) [ kJ / mol ] [ - 

SOL 298.15 79.480 TS SWZ 75.312 —750.200 0.000 -772.654  -750.200 — 694.686 121.706 
300.00 79.776 75.805 75.314 — 750.053 0.147 -772.794 -750.199 — 694.342 120.896 
400.00 91.987 100.572 78.608 -—741.414 8.786 -—781.643 -749.772 —675.770 88.246 
500.00 100.412 122.044 85.196 —731.776 18.424 —792.798 -751.980 -—657.051 68.642 
600.00 107.347 140.979 92.946 — 721.380 28.820 —805.968  -—750.809 —638.168 ajay ovay/ 
700.00 113.578 158.001 101.043 -—710.330 39.870 —820.930 -749.269 —619.512 46.229 
800.00 119.435 173.553 109.149 — 698.677 51.523 —837.519 -747.472 —601.096 39.248 
900.00 125.073 187.947 117.114 — 686.450 63.750 —855.602 -—745.574 —582.913 33.831 
1000.00 130.576 201.411 124.877 — 673.667 76.533 —875.077 -743.916 — 564.933 29.509 

References 

Phase H/S Ga 


SOL Nb1 


] 


834 


LiOH 


Phase if 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
744.30 


LIQ 744.30 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 


References 


Phase In) HS 


SOL Jat 
LIQ Jat 


Cp 


49.576 
49.778 
58.051 
63.650 
68.206 
72.279 
73.995 


87.086 
87.086 
87.086 
87.086 
87.086 
87.086 
87.086 
87.086 
87.086 
87.086 
87.086 
87.086 
87.086 


Cy 


Jat 
Jat 


S 


J/(K mol) 


42.802 
43.110 
58.666 
72.249 
84.267 
95.091 
SELOIS 
28.051 
127.629 
133.914 
144.171 
153.347 
161.647 
169.224 
176.195 
182.649 
188.657 
194.277 
Iai 
204.534 
209.243 


Remarks 


Jat 


LITHIUM HYDROXIDE 


~(G-H298)/T H 


H-H298 G 


al 


42.802 -—484.926 
42.803  -—484.834 
44.868 -—479.407 
49.016 -—473.309 
53.908 -—466.711 
59.031 — 459.684 
61.312  -456.444 
20.878 

61.312 -—435.566 
66.150 -—430.715 
74.261 — 422.006 
81.719 —413.298 
88.613 —404.589 
95.020 -395.881 
101.000 -387.172 
106.604 -378.464 
Wiese) Koh) 7a hs: 
116.853  -—361.046 
121.564 -352.338 
126.036 -343.629 
130.293 -334.921 


BPT= 1897., L= 187.9 


kJ / mol 


0.000 -—497.688 
0.092 -—497.767 
6,519." =502,.673 
11.617 -509.434 
TOs2 150 CON eer 
25.242  -526.248 
28.482  -—530.560 


49.360 —530.560 
54.211 — 537.846 
62:92 0 Nae OOIn Ol 
71.628  —566.645 
80.337 —582.401 
89.045 -—598.950 
97194 — 616.225 
106.462 -634.172 
koma Wal — 652.740 
123.880 -—671.890 
132.588 -691.584 
WGA = TAIT IAS 
150.005 -732.482 


kJ, GAS (LIOH) 


AH AG 
-484.926 -438.954 
-484.934 -438.669 
-485.059 -423.215 
-— 487.887 —-407.464 
— 487.311 — 391.426 
-486.307  -375.519 
-485.742  -368.525 
-— 464.864  -368.525 
-— 463.385 -—361.369 
- 460.758  -348.775 
-458.170  -336.472 
—455.620 -—324.426 
-— 453.109 -—312.610 
-— 450.627 -—301.003 
—448.173  —289.585 
—445.747 —-—278.342 
-—443.347 -267.261 
-—586.178 —249.207 
—583.076 —229.475 
-580.007 -209.915 


GAS ~—-. 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase al AS 


GAS Jat 


Jat 


J/(K mol) 


210.648 
210.934 
224.676 
235.816 
245.149 
253.178 
260.231 
266.527 
272.221 
277.426 
282.225 
286.680 
290.842 
294.749 
298.433 
301.918 
305.225 
308.371 
311.370 
314.233 
316.970 
319.589 
322.098 


LITHIUM HYDROXIDE (GAS) 
S —(G—-H298)/T H H-H298 G 

I} I kJ / mol 
210.648 -234.304 0.000 -297.109 
210.649 -—234.219 0.085 -—297.499 
212.503  -229.435 4.869 -319.305 
216.087 -224.439 9.865  -342.348 
220.174 -219.319 14985 -366.409 
224.329 -214109 20.195  -391.334 
228.385  -208.827 25.477 -417.012 
232.279 -203.481 30.823  -443.355 
235.993 -198.076 36.228 -470.297 
239.527 —192.614 41.690 — 497.783 
242.887 -187.099 47.205 -525.769 
246.087 —181.533 52.771 —554.217 
249.137 -175.916 58.388 -583.095 
252.048 —170.253 64.051 —612.377 
254.833 —164.545 69.759 — 642.038 
2o002 —158.796 75.508 —672.057 
260.062 -153.010 81.294 -702.415 
262.522 — 147.191 87.113 — 733.096 
264.890 -—141.345 92.959 —764.085 
267.172 -135.477 98.827 —795.366 
269.374 -—129.593 104.711 — 826.927 
271.501 —123.700 110.604 — 858.756 
273.557 -117.807 116.497 —890.841 
275.547 —-111.920 122.384 — 923.172 


324.501 


AHs AG, 
- 234.304  -—238.375 
— 234.318 —238.400 
—235.087 —239.647 
— 239.018 —240.378 
—239.919  -240.563 
—240.732  -240.605 
—241.497  -240.535 
— 242.233  -—240.370 
—242.947  -240.124 
— 243.645 -239.808 
— 244.328 -—239.429 
-—244.987 -238.994 
-245.626  -—238.509 
—246.245  —-—237.979 
—246.845  -—237.408 
=—392.030me=220.080 
-—392.457  —220.099 
—O92.20t) wel O29 
—392.102 —200.968 
—391.934 -—191.415 
=—391.780 —181.870 
—391.645 —172.332 
Seeley een) 
—391.462 —153.270 


835 


LiOH{g] 


log Ky 


836 


Li2(OH)2{[g] 


Phase 1 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ady s 


GAS Jat 


Cp 


71.234 

71.436 

81.756 

89.634 

95.529 
100.113 
103.808 
106.861 
109.422 
111.695 
113.669 
115.409 
116.956 
118.340 
119.579 
120.690 
121.681 
122.560 
123.335 


Jat 


DILITHIUM DIHYDROXIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) | II kJ / mol 


269.768: 269.768 — 711.260 OOCOM iran 
270:209" 269.770 = 711,148 OhGZzreede.cun 
292.221 272.701 —703.472 7.808 -—820.360 
911.355 278.560  —694:882 16.398  —850.560 
328.243 285.461 —685.611 25.669  -882.556 
343.326 292.669 -675.820 35.460 -916.148 
356.944 299.866 -665.618 45.662 -951.173 
369.353 306.908 -655.080 56.200 -987.497 
380.748 313.730  -644.262 67.018 -—1025.010 
391.286 320.307 -633.203 78.077 -1063.618 
401.091 326.636 -621.933 89.347 —1103.243 
410.260 332.719  -610.477 100.803 -1143.815 
418.870 338.569 —598.857 112.423 =—1185.276 
426.988 344195 -587.091 124.189 -1227.573 
434.665 349.612 -575.194 136.086 -1270.659 
441.949 354.831 —563.180 148.100 -—1314.493 
448.876 359.865 -—551.060 160.220 -1359.037 
455.479 364.725  -538.847 172.433 -1404.257 
461.785 369.421 =O20002 04: 20ee A O0 IZ 


AH; AG; 
-711.280 -674.244 
-711.347  -674.014 
-714.776  -—661.043 
-724.039  -646.620 
—726.811 — 630.866 
-729.066  -614.691 
=730,958. ~=598.219 
—O2 000mm OOIBOZO 
- 734.005 — -564.664 
—735.265 —547.668 
-736.390 -—530.563 
-737.387 -—513.370 
—738.277  —496.104 
ENO) © SAAS) TET 
-—739.795 —461.400 

—030:8595 4295739 
-1029.954 -394.405 
SOONG 88) 122 
-—1028.065 -—323.889 


47.897 


log K; 
[ — 


118.125 
117.356 
86.323 
67.552 
54.922 
45.869 
39.060 
33.751 
29.495 
26.007 
23.095 
20.627 
18.510 
16.672 
15.063 
13.204 
11.445 
9.873 
8.459 


] 


89.966 


Phase ‘ll 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1474.00 


LIQ 1474.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 


Phase AAs 


SOL Jat 
LIQ Jat 


Vs 2 ee 


Cp 


100.481 
101.010 
118.825 
127.808 
134.295 
139.678 
144.400 
148.583 
152.290 
155.590 
158.565 
161.309 
163.926 
165.847 


167.360 
167.360 
167.360 
167.360 
167.360 
167.360 
167.360 
167.360 
167.360 


S —(G-H298)/T 


J/(K mol) 


80.291 

80.914 
112.799 
140.355 
164.255 
185.371 
204.337 
2NEOoe 
237.442 
252.115 
265.782 
278.584 
290.634 
299.127 

19.018 
318.145 
321.071 
331.873 
342.019 
351.585 
360.633 
369.218 
377.383 
385.169 


LITHIUM METASILICATE 


H H-H298 G 

[ kJ / mol 
80.291 -1649.500 0.000 -1673.439 
80.293 -1649.314 0.186 -1673.588 
84.520 -1638.188 11.312 -1683.308 
93.000 -1625.823 23.677 -1696.000 
102.929 -1612.704 36.796 -1711.257 
113.227 -1598.999 50.501 -—1728.759 
123.450 -1584.790 64.710 -1748.260 
133.410 -1570.137 79.363 -1769.569 
143.032 -1555.089 94.411 -1792.532 
152.289 -1539.692 109.808 -1817.018 
161.184 -1523.982 125.518 -1842.921 
169.728 -1507.987 141.513 -1870.146 
177.938 -1491.725 157.775 -1898.613 
183.810 -1479.523 169.977 -1920.436 

28.033 

183.810 -1451.490 198.010 -1920.436 
186.164 -1447.139 202.361 -1928.746 
194.937 -1430.403 219.097 -1961.399 
203.293 -1413.667 235.833 -1995.099 
211.269 -1396.931 252.569 -2029.783 
218.894 -1380.195 269.305 -2065.398 
226.197 -1363.459 286.041 -2101.895 
233.204 -1346.723 302.777 -—2139.228 
239.936 -1329.987 319.513 -2177.359 


AHy AG, 
—1649.500 -—1558.740 
0491025) OOOMl Mr 
-1650.206 -1527.602 
-—1656.577 -1496.297 
—1656.530 -—1464.236 
-1656.009 -1432.223 
-—1655.119 -1400.310 
-—1653.918 -—1368.528 
—1652.447 -1336.894 
-—1650.740 -1305.420 
—1648.820  -1274.110 
-—1646.690 -1242.970 
—1644.364 -1212.000 
—1642.517 -1189.194 
—1614.484 —-1189.194 
6132700) = 1i/8i1kO99 
—1611.109 -—1152.981 
-—1949.087 -1109.740 
-—1944.809 -1060.490 
—1940.568 -—1011.477 
—1936.364 -962.687 
-—1932.196  -914.105 
—1928.064 -865.722 


837 


Li2Si03 


log Ky 
ie 


273.085 
271.303 
199.484 
156.317 
127.473 
106.874 
91.431 
79.427 
69.832 
61.989 
55.461 
49.943 
45.220 
42.142 


42.142 
41.150 
37.641 
34.098 
30.775 
27.807 
25.143 
22.737 
20.555 


] 


838 


Li2Si205 


Phase al 


iS te, 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1209.00 


SOL-B 1209.00 
1300.00 
1307.00 


LIQ 1307.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase nl S 


SOL-A Jat 
SOL-B Jat 
LIQ Jal 


Cp 


138.072 
138.909 
174.891 
192.673 
205.685 
214.890 
222.589 
229.492 
235.350 
240.580 
245.182 
245.535 


248.178 
248.178 
248.178 


251.040 
251.040 
251.040 
251.040 
251.040 
251.040 
251.040 
251.040 
251.040 
251.040 


LITHIUM DISILICATE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) 1 kJ / mol 


125.520 125.5207 ‘=2560:901 0.000 -—2598.325 
126.377 125.523 -2560.645 0.256 -—2598.558 
171.743 131.461 -2544.789 16.112 -2613.486 
212.959 143.726 -2526.285 34.616 -2632.764 
249.330 158.355 -2506.316 54.585 -—2655.914 
281.756 173.711 -2485.269 75.632 -2682.498 
310.964 189.072 -2463.387 97.514 -2712.158 
337.586 204.116  -2440.778 120.123 -—2744.605 
362.080 218.704 -2417.525 143.376 -2779.605 
384.759 232.782 -—2393.725 167.176 -2816.961 
405.897 246.337 -2369.429 191.472 -—2856.506 
407.731 247.532 -—2367.220 193.681 -—2860.167 
0.778 0.941 
408.509 247.532 -2366.279 194.622 -—2860.167 
426.520 259.438 -2343.695 217.206 -—2898.171 
427.852 260.337 -2341.958 218.943 -—2901.161 
41.168 53.806 
469.020 260.337 -2288.152 272.749 -—2901.161 
486.276 274.779 -—2264.805 296.096 -2945.591 
503.596 289.463 -2239.701 321.200 -2995.095 
519.797 303.358 -2214.597 346.304 -3046.273 
535.017 316.542 -2189.493 371.408 -3099.022 
549.366 329.081 -2164.389 396.512 -3153.248 
562.939 341.036 -2139.285 421.616 -3208.869 
575.815 352.456 -2114.181 446.720 -3265.812 
588.064 363.386 -—2089.077 471.824 -—3324.011 
599.742 373.866 -2063.973 496.928 -—3383.406 


AH; AG; 
~2560.901 -2416.851 
~2560.946 -2415.957 
~2561.991 -2367.402 
~2567.562 -2318.180 
~2566.201 -2268.414 
~2564.042 -2218.945 
~2561.324 -2169.825 
~2558.133 -2121.075 
~2554.528 -2072.702 
~2550.583 -2024.708 
~2546.325 -1977.087 
~2545.928 -1972.819 
~2544.987 -1972.819 
~2540.782 -1929.908 
~2540.463 -1926.619 
~2486.657 -1926.619 
~2482.225 -1886.925 
~2477.588 -1844.566 
~2473.082 -1802.512 
~2859.468 -1745.601 
~2853.257 -1680.259 
~2847.107 -1615.261 
~2841.018 -1550.584 
~2834.987 -1486.211 
~2829.015 -1422.124 


150.050 


log K; 
[=] 


423.422 
420.655 
309.151 
242.179 
197.483 
165.580 
141.675 
123.104 
108.267 

96.145 

86.060 

85.235 


85.235 
77.545 
76.998 


76.998 
70.402 
64.233 
58.846 
53.636 
48.760 
44.407 
40.497 
36.967 
33.766 


119.847 


Phase iT} 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1528.00 


LIQ 1528.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 


Phase inl WS) 


SOL $5 
LIQ S5 


{== 


Cp 


146.629 
146.891 
158.504 
167.548 
175.582 
183.140 
190.442 
197,097 
204.660 
211.663 
218.626 
220.009 
232.472 
239.369 
241.298 


287.022 
287.022 
287.022 
287.022 
287.022 
287.022 
287.022 
287.022 


$5 


S 


J/(K mol) 


121.336 
122.244 
166.191 
202.559 
233.827 
261.465 
286.398 
309.243 
330.429 
350.264 
368.979 
386.753 
403.722 
419.996 
424.444 

20.372 
444.813 
458.029 
475.429 
491.835 
507.353 
522.076 
536.080 
549.432 


LITHIUM ORTHOSILICATE 


_(G-H298)/T H H-H298 o 

[ kJ / mol 
121.3386 -—2330.070 0.000 -—2366.246 
121.339 -2329.798 0.272 -2366.472 
127.252 -2314.495 15.575 -2380.971 
138.778 -—2298.180 31.890  -—2399.459 
152.073 -2281.018 49.052 -—2421.314 
165.763 -2263.079 66.991 -2446.104 
179.308 -2244.398 85.672 -—2473.517 
192.494  -2224995 105.075 -—2503.314 
205.240 -2204.882 125.188  -2535.310 
217.5382 -2184.065 146.005 -2569.355 
229.380 -2162.550 167.520 -2605.326 
240.807 -2140.341 189.729  -2643.120 
251.842 -2117.439 212.631 -2682.649 
262.514 -2093.847 236.223 -2723.841 
265.440 -2087.118 242.952 -—2735.663 

31.129 

265.440 -2055.989 274.081  -2735.663 
273.812 -2035.323 294.747 -2768.169 
285.165 -2006.621 323.449 -2814.851 
296.195 -1977.919 352.151 -—2863.222 
306.904 -1949.216 380.854 -2913.188 
317.298 -1920.514 409.556 -2964.666 
327.385 -—1891.812 438.258 -3017.579 
337.177 -1863.110 466.960 -3071.860 


AH; AG; 
—2330.070 -—2203.625 
—2330.127 -—2202.841 
—2333.345 —2159.937 
—2349.167 —2114.934 
= 2302:Olllnea= 200 rar 
—2355.336 —2020.050 
—2357.448 —1972.000 
—2358.983 -—1923.721 
=2359:952. =1875:302 
—2360.350 -1826.813 
—2360.168 -—1778.313 
-—2359.364 -1729.853 
—2357.937 -1681.479 
—2355.883 -—1633.228 
—2395:195 —1619:745 
—2324.066 -—1619.745 
—2318.956 —1586.676 
=2942.907 =1512:195 
—2932.685 -—1428.331 
—2922.514 —1345.033 
=2912.393 -1262.270 
—2902.322 -1180.012 
—2892.301 -—1098.232 


839 


Li4Si04 


log K; 


HW) aie = 


386.066 
383.549 
282.059 
220.946 
180.014 
150.738 
128.758 
111.650 
97.956 
86.748 
77.408 
69.506 
62.737 
56.874 
55.371 


55.371 
51.800 
46.464 
41.449 
36.978 
32.967 
29.351 
26.075 


840 


Li2TiO3 


Phase T 


Set een 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1485.00 


SOL-B 1485.00 
1500.00 
1600.00 
1700.00 
1800.00 
1820.00 


LIQ 1820.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase Flan: 


SOL-A Jat 
SOL-B Jat 
LIQ Jal 


Cy 


109.864 
110.355 
127.284 
135.815 
141.460 
145.695 
149.047 
151.758 
153.968 
155.775 
157.256 
158.483 
159.520 
160.299 


176.063 
176.565 
OO 
183.259 
186.606 
187.276 


200.832 
200.832 
200.832 
200.832 
200.832 


DILITHIUM TITANIUM TRIOXIDE 


S —(G—-H298)/T H H-H298 G 
J/(K mol) | || kJ / mol 


KOS 91.755 -—1670.671 0.000 -1698.028 

92.436 91.757 -—1670.467 0.204 -1698.198 
126.852 96.335 -1658.464 12.207 -1709.205 
156.252 105.456 -1645.273 25.398 -1723.399 
181.541 116.079 -1631.394 39.277 -1740.319 
203.679 127.045 -1617.027 53.644 -1759.603 
223.361 137.877 -1602.284 68387 -1780.973 
241.078 148.376 -1587.239 83.432 -1804.209 
257.186 158.464 -1571.949 98.722 -1829.135 
271.948 168.119 -1556.459 114.212 -1855.602 
285.568 177.346 -1540.805 129.866 -1883.486 
298.205 186.163 -1525.016 145.655 -—1912.683 
309.989 194.591 -=1509:115 161.556" =1943.099 
319.414 201.469 -1495.522 175.149 -1969.852 

7.748 11.506 

327.162 201.469 -1484.016 186.655 -1969.852 
328.934 202.735 -1481.371 189.300 -1974.773 
340.437 210.984 -1463.547 207.124 -2008.246 
351.444 =218.925 -—1445.389 225.282 -2042.844 
362.014 226.583 -1426.896 243.775 -2078.520 
364.079 228.082 -1423.157 247.514 -2085.781 

60.461 110.039 
424.540 228.082 -1313.118 357.553 -—2085.781 
433.180 236.537 -1297.051 373.620 -2120.092 
443.481 246.629 -1276.968 393.703 -2163.930 
453.279 256.238 -1256.885 413.786 -2208.772 
462.622 265.409 -1236.802 433.869 -—2254.570 


AH AG; 
-—1670.671 -1579.770 
-1670.686 -1579.206 
-—1670.957 -1548.648 
-1676.925 -1517.464 
-1676.526 -1485.601 
-1675.766 -1453.837 
—1674.805 -1422.196 
-—1673.732 -—1390.684 
-—1672.603 -1359.294 
-—1671.453 -1328.019 
-—1674.302 -1296.730 
-—1672.623 -1265.333 
—1670.922 -1234.067 
—1669.474 -1207.587 
=1657:968° 12072087 
-—1657.474 -—1203.040 
-—1654.043 -1172.855 
-—1940.794 -1128.650 
-1935.406 —1081.031 
-—1934.305 -1071.544 
-—1824.266 -—1071.544 
-—1818.800 -1038.576 
— 1826.221 — 997.241 
—1819543) -—955:957 
-1812.900 -914.990 


109.760 


log Ky 
care 


276.769 
274.964 
202.233 
158.528 
129.333 
108.487 
92.860 
80.713 
71.002 
63.062 
56.445 
50.842 
46.044 
42.477 


42.477 
41.894 
38.290 
34.679 
31.371 
30.754 


30.754 
28.552 
26.045 
23.778 
21.725 


841 


153.104 DILITHIUM ZIRCONIUM TRIOXIDE Li2ZrO3 

Phase a Cc S —(G-H298)/T H H-H298 G AH; AG; log K; 
(Kol) bee kJ / mol ee 

SOL 298.15 109.536 91.630 91.6380 -1760.200 0.000 -1787.519 -1760.200 -1666.843 292.024 
300.00 110.041 92.309 91.632 -—1759.997 0.203 -1787.690 -1760.216 -1666.264 290.122 
400.00 128.670 126.848 96.214 -1747.946 12.254 -1798.686 -1760.411 -1634.887 213.494 
500.00 138.656 156: 725 105.403 -1734.539 25.661  =1812.901 -—1766.086 -1602.930 167.457 
600.00 145.240 182.621 116.164 -1720.326 39.874 -1829.898 -1765.259 -1570.366 136.713 
700.00 150.219 205.398 127.317 -1705.543 54.657 -1849.322 -1763.977 -1537.981 114.766 
800.00 154.341 225.733 138.371 -1690.310 69.890 -1870.897 -—1762.404  -1505.800 98.319 
900.00 157.965 244.125 149.116 -1674.691 85.509 -1894.404 -1760.624  -1473.830 85.539 
1000.00 161.280 260.942 159.469 -1658.727 101.473 -1919.669 -—1758.683 -1442.066 75.326 
1100.00 164.394 276.461 169.408 -1642.442 117.758 -1946.549 -1756.604 -—1410.504 66.979 
1200.00 167.369 290.894 178.938 -1625.853 134.347 -1974.925 -1758.108 -1378.916 60.023 
1300.00 170.248 304.404 188.075 -1608.971 151.229 -2004.697 -1755.218 -1347.432 54.140 
1400.00 WSMOsy/ SilWae4 196.843 -1591.806 168.394 -2035.780 -1752.116 -1316.179 49.107 
1500.00 ISS 329.158 205.266 -1574.362 185.838 -2068.099 -1748.812 -1285.155 44.753 

References 

Phase H/S Cp 

SOL Nb1/K7 e 

45.948 LITHIUM SULFIDE Li2S 

Phase T Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (i) I I kJ / mol ] [ - 

SOL 298.15 38.615 62.760 62.760 — 447.270 0.000 —465.982  -447.270 — 439.084 76.926 
300.00 38.738 62.999 62.761 — 447.198 0.072 —466.098 -447.332 — 439.033 76.442 
400.00 45.416 75.058 64.360 — 442.991 4.279 —473.014 -452.934 — 435.670 56.893 
500.00 52.093 85.910 67.600 -~ 438.115 9.155 —481.070 -463.831 — 430.198 44.942 
600.00 58.770 95.997 71.501 — 432.572 14.698 -—490.171 -467.819 — 423.075 36.832 
700.00 65.447 105.558 75.689 — 426.361 20.909 —500.252 -470.771 -— 415.373 30.996 
800.00 HAND 114.734 79.999 — 419.483 27.787 —511.270 -473.057 — 407.297 26.594 
900.00 78.802 123.614 84.354 —411.936 35.334 —523.189 -527.500 — 397.818 23.089 
1000.00 85.479 132.262 88.715 — 403.722 43.548 —535.985 -526.896 — 383.435 20.029 
1100.00 92.156 140.722 93.059 — 394.841 52.429 —549.635 -525.627 — 369.144 17.529 
1200.00 98.834 149.027 97.378 — 385.291 61.979 —564.124 -523.694 — 354.999 15.453 
1300.00 105.511 157.202 101.666 -— 375.074 72.196 -—579.4386 -—521.079 — 341.043 13.703 
1400.00 112.188 165.266 105.922 - 364.189 83.081 —595.561 -—517.785 — 327.313 12.212 
1500.00 118.865 I7GW2EE 110.144 -- 352.636 94.634 —612.486 -513.812 — 313.842 10.929 
1600.00 125.543 181.118 114.334 —340.416 106.854 —630.205 -509.158 — 300.659 9.816 
1643.00 128.414 184.485 116.126 —334.956 112.314 —638.065 -798.223 — 291.073 9.254 

References 

Phase feo Cp Remarks 

SOL Tk1 e Tk1 MPT= 1643. 


842 


Li2SO4 LITHIUM SULFATE 109.946 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] (IK tin) ienll kJ / mol ] [ - 

SOL-A 298.15 120.960 115.102 115.102 -1436.489 0.000 -1470.807 -—1436.489 -1321.580 23ilLO89 
300.00 WA Za eS 5 115.104 -1436.265 0.224 -—1471.020 -—1436.507 -1320.866 229.983 
400.00 136.195 hes 120.038 -1423.393 13.096 -1484.504 -1439.388 -1282.114 167.427 
500.00 Wo Vee 184.775 129.849 -1409.026 27.463 -—1501.413 -1446.910 -1242.018 129.753 
600.00 166.111 213.656 141.445 -1393.163 43.326 -—1521.356 -1446.897 -1201.008 104.557 
700.00 181.070 240.385 153.692 -1375.804 60.685 -1544.073 -1445.210 -1160.140 86.571 
800.00 196.028 265.540 166.115 -1356.949 79.540 -1569.381 -—1442.194 -1119.607 73.103 
848.00 203.208 277.170 172.073 -1347.367 89.122  -—1582.407 -1440.329 -1100.305 67.776 

33.551 28.451 

SOL-B 848.00 213.384 310.720 172.073 -1318.916 117.573 -1582.407 -1411.878  -1100.305 67.776 
900.00 213.384 323.420 180.454 -1307.820 128.669 -1598.898 -1461.866 -1080.133 62.689 
1000.00 213.384 345.902 195.895 -1286.482 150.007 -1632.384 -1455.061 -1038.084 54.224 
1100.00 213.384 366.240 210.471 -1265.143 171.346 -1668.007 -—1448.354 -— 996.711 47.330 
1132.00 213.384 372.359 214.961 -1258.315 178.174 -1679.825 -—1446.226 — 983.603 45.387 

Wasi 8.577 

LIQ 1132.00 205.016 379.936 214.961 -1249.738 186.751 -1679.825 -—1437.649 — 983.603 45.387 
1200.00 205.016 391.895 224.652 -—1235.797 200.692 -1706.071 -—1433.721 — 956.444 41.633 
1300.00 205.016 408.305 238.156 -1215.295 221.194 -1746.092 -—1427.989 —916.904 36.842 

References 

Phase Ads Ge 

SOL-A —_Nb1 Pa3 

SOL-B- Pa3 Pas 

LIQ Pa3 Pa3 

Li2Se LITHIUM SELENIDE 92.842 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] ee Tine) | i kJ / mol ] [ - 

SOL 298.15 71.471 Mileiets 71.128 — 419.199 0.000 —440.406 -419.199 — 410.466 71.912 
300.00 TSO 71.570 TANMNES: — 419.067 Onis2 —440.538 -419.205 — 410.412 71.459 
400.00 73.304 92.387 73.956 — 411.826 Hows —448.781 -419.861 — 407.400 Bye 20)7 
500.00 Sp NOE! 108.938 79.352 — 404.406 14.793 —458.875 -433.121 — 403.446 42.148 
600.00 76.902 122.790 85.468 — 396.806 22.393 —470.480 -434.991 — 397.330 34.591 
700.00 78.701 134.779 91.674 —389.026 30.173 —483.371 -436.578 — 390.925 29.171 
800.00 80.500 145.406 97.739 — 381.066 38.133 —497.390 -437.937 — 384.308 25.093 
900.00 82.299 154.991 103.576 — 372.926 46.273 —512.418 -439.095 — 377.532 21.911 
1000.00 84.098 163.755 109.162 — 364.606 54.593 —528.361 -440.064 — 370.638 19.360 
1100.00 85.898 171.855 114.498 — 356.106 63.093 —545.147 -494.161 —358.702 17.033 
1200.00 87.697 179.406 119.596 — 347.426 Tal VS —562.714 -493.317 — 346.424 15.079 
1300.00 89.496 186.497 124.472 — 338.567 80.632 —581.012 -492.262 — 334.224 13.429 
1375.00 90.845 191.554 127.994 —331.804 87.395 —595.191 -491.334 —325.132 12.351 

References 

Phase nds Cp Remarks 

SOL Nb1/Mi1 Mid Mit MPS 1Si75: 


] 


141.482 


Phase T 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1100.00 


References 
Phase nf S 


SOL Mit 


Cp 


74.026 
74.057 
75.730 
77.404 
79.078 
80.751 
82.425 
84.098 
85.772 
87.446 


LITHIUM TELLURIDE 


S —(G-H298)/T H H-H298 G 

J/(K mol) I kJ / mol 
77.404 77.404 -355.640 0.000 -378.718 
77.862 77.405  -—355.503 0.137 -378.862 
99.396 80.330 —348.014 7.626 — 387.772 
116.475 85.908  -340.357 15.283  -398.594 
130.735 92.223 -332.533 23.107 -410.974 
143.050 98.624  -324541 31.099 -424.677 
153.943 104.871 -316.383 39.257 -439.537 
163.747 110.877 -—308.056 47.584 — 455.429 
172.695 116618 -299.563 56.077 -472.258 
180.948 122.095 -290.902 64.738 -489.945 


AH AG; 
—355.640 —346.620 
—355.642 -—346.564 
-356.066 -—343.492 
—363.186 -—339.622 
-364.444 —-334.789 
—365.654 -329.751 
— 384.491 — 322.659 
-—385.713  -—314.855 
—386.760 -—306.924 
—387.635 —298.897 


844 


Lu 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
1936.00 


LIQ 1936.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3664.00 


References 


Phase Int AS 


SOL Hut 
LIQ Hut 


Cp 


26.783 
26.786 
26.890 
26.997 
27.238 
27.655 
28.397 
29.285 
30.308 
31.486 
32.843 
34.389 
36.122 
38.033 
40.106 
42.317 
44.641 
47.048 
47.929 


47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 


Cp 


Hu 
Hu1 


S 


J/(K mol) 


50.961 
el 
58.850 
64.860 
69.801 
74.028 
77.768 
81.162 
84.299 
87.242 
90.039 
SE UAT 
95.338 
97.894 
100.414 
102.911 
105.395 
107.873 
108.765 
9.632 
118.397 
Iwate 
122.292 
124.521 
126.650 
128.689 
130.645 
132.524 
134.332 
136.074 
ISVATOS 
139.379 
140.950 
142.471 
143.945 
145.376 
146.764 
148.114 
148.958 


Remarks 


Hu1 


LUTETIUM 
—(G-H298)/T H H-H298 G 

er kJ / mol 
50.961 0.000 0.000 -15.194 
50.962 0.050 0.050 -15.288 
52.014 2.734 2.734  -20.806 
54.004 5.428 5.428  -27.002 
56.237 CyiGGwe S138, Baas? 
58.484 10.881 10.881 -40.939 
60.665 13.682 13.682  -48.532 
62.756 16.565 16.565 -56.481 
64.756 19.544 19.544 -64.756 
66.667 P2032ums 22 652m ma 76.634 
68.499 25.847 25.847 82.199 
70.260 29,207 29.207 -91.338 
71.959 82.731 42.731 —=100.742 
73.603 36.437 36.437. - 110.404 
75.200 40.343 40.343  -120.320 
76.757 44.463 44.463  -130.486 
78.279 48.810 48.810  -140.901 
79.771 53.394 53.394 -151.565 
80.302 55.104 55.104 -155.464 

18.648 

80.302 73.752 73.752 155.464 
81.546 76.818 76.818  -163,092 
83.431 81.609 81.609 -175.205 
85.249 86.399 86.399 -187.547 
87.003 91.190 91.190  -200.106 
88.697 95.981 95.981  -212.874 
90.336 100.771 100.771 -225.841 
91.923 105.562 105.562  -239.000 
93.461 110.353 110.353  -252.344 
94.952 115.143 115.143  -265.865 
96.399 119.934 119.934  -279.556 
97.805 124.725 124.725 -293.414 
99.171 129.515 129.515  -307.431 
100.501 134.306 134.306  -321.602 
101.795 139.097 139.097 -335.923 
103.056 143.887 143.887 -350.390 
104.285 148.678 148.678  -364.997 
105.484 153.469 153.469  -379.741 
106.236 156.535 156.535  -389.248 
BPil=" 36645, B= 655.9) kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


174.967 


log K; 


[ 


] 


174.967 


Phase V 
[K] 


GAS 296.10 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


References 
Phase Fl 


GAS Hu 


[_- == 


Cp 


20.861 
20.870 
21.276 
22.097 
23.142 
24.154 
25.003 
25.644 
26.075 
26.326 
26.439 
26.466 
26.419 
26.333 
26.224 
26.104 
25.978 
25.853 
25.732 
25.618 
Zoro 
25.416 
25.333 
25.262 
25.206 
25.165 
25.141 
25.135 
25.148 
25.182 
25.237 
25.315 
25.417 
25.544 
25.698 
25.879 
25.878 
25.878 
25.878 


Hu1,e 


S 


J/(K mol) 


184.800 
184.929 
190.983 
195.812 
199.932 
203.576 
206.859 
209.843 
212.569 
215.068 
217.364 
219.482 
221.442 
223.261 
224.958 
226.544 
228.032 
229.434 
230.757 
232.009 
233.199 
234.330 
235.410 
236.443 
237.433 
238.383 
239.298 
240.180 
241.032 
241.857 
242.658 
243.435 
244.192 
244.931 
245.653 
246.359 
247.049 
247.721 
248.377 


LUTETIUM (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
184.800 427.605 0.000 372.507 
184.800 427.644 0.039 372.165 
185.623 429.749 2.144 353.356 
187.193 431.914 4.309 334.009 
188.980 434.176 6.571 314.217 
190.810 436.542 8.937 294.038 
192.614 439.001 11.396 273.514 
194.365 441.5385 13.930 252.676 
196.052 444.123 16.518 231.553 
197.668 446.744 19.139 210.170 
199.215 449.383 21.778 188.547 
200.694 452.029 24.424 166.703 
202.107 454.674 27.069 144.656 
203.457 457.312 29.707 122.419 
204.748 459.940 32.335 100.007 
205.984 462.556 34.951 77.434 
207.168 465.160 37.555 54.702 
208.304 467.752 40.147 31.828 
209.394 470.331 42.726 8.818 
210.441 472.898 45.293 -— 14.321 
211.449 475.455 47.850 — 37.582 
212.419 478.001 50.396 =60:959 
213.355 480.539 52.934 — 84.446 
214.258 483.068 55.463  -108.039 
215.130 485.591 57.986 -131.733 
215.974 488.110 60.505  -155.525 
216.791 490.625 63.020 -179.409 
217.582 493.1389 65.534 -203.383 
218.350 495.653 68.048  -227.444 
219.095 498.169 70.564 -251.589 
219.819 500.690 73.085 -—275.814 
220.523 RO AI/ IMSl2 =i 
221.208 505.753 78.148  -324.501 
221.875 508.301 80.696  -348.957 
222.525 510.863 83.258  -373.486 
223.160 513.442 85.837 -398.087 
223.780 516.030 88.425  -422.758 
224.385 518.617 91.012 -447.496 
224.977 521.205 93.600 -472.302 


AHy AG; 
427.605 387.701 
427.594 387.453 
427.015 374.161 
426.487 361.014 
426.038 347.959 
425.660 334.977 
425.319 322.045 
424.970 309.157 
424.579 296.309 
424.112 283.504 
423.536 270.746 
422.822 258.041 
421.943 245.398 
420.874 232.823 
419.596 220.327 
418.093 207.918 
416.350 195.603 
414.357 183.393 
393.513 171.910 
391.290 160.884 
389.056 149.965 
386.811 139.147 
384.558 128.428 
382.297 117.802 
380.029 107.267 
377.757 96.819 
375.482 86.456 
373.205 76.173 
370.928 65.970 
368.654 55.842 
366.384 45.788 
364.120 35.804 
361.866 25.889 
359.623 16.040 
357.394 6.255 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


846 


Lu203 


Phase il 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase in PS 


SOL Nb1 


_ SS 


Cp 


101.755 
102.026 
111.877 
116.954 
120.150 
122.460 
124.296 
125.857 
127.248 
128.526 
129.729 
130.879 
131.989 
133.071 
134.131 
135.174 
136.204 
137.223 
138.234 


Pal 


LUTETIUM OXIDE 


S —(G—H298)/T H H-H298 G 
J/(K mol) Wl kJ / mol 


109.956 109.956. =1878.198 0.000 -1910.981 
110.586 109,957  =1878:010 O88 a8 =1911.165 
141.469 114.101 -1867.251 10.947 -1923.839 
167.030 122.207, -—1855:786° 22,412 =1939:302 
188.655 131,526: ~ =1843:921 994.2777 =1957,194 
207.357 =9141.054 -1831.785 46.413 -1976.935 
223.833 150.392 =1819.445 58.753 =1998.511 
238.565 159.385 -1806.935 71.263 -2021.644 
251.899 167.980 -1794.279 83.919 -2046.178 
264.088 176.171 =1781.489 96.709 —2071.986 
275.323 183.971 -1768.576 109.622 -2098.964 
285.752 191.404 -1755.545 122.653 —-2127.024 
295.492 198.495 -1742.402 135.796 —-—2156.091 
304.636 205.269 -1729.148 149.050 -2186.102 
CilS:ZOOR mCi OCaml On OO mmm O24 10 Mea OOK 
321.421 217.965 -1702.323 175.875 -—2248.738 
329.176 223.930 -1688.754 189.444 -2281.272 
336.568 229.665 -1675.082 203.116 -2314.562 
343.632 235.188 -1661.310 216.888 -2348.574 


AH; AG; 
—1878.198 -1788.846 
=1878:190 =1788.292 
-1877.258 -1758.443 
-1875.769 —1728:904 
—1874.064 -1699.690 
=1872.290' “= 1670707, 
—1870.563 -1642.096 
-—1868.927 -—1613.638 
—1867.421 -—1585.354 
-—1866.072 -—1557.214 
=1864.912: °—1529:189 
=1'863.976 —15017252 
-—1863.300 -1473.377 
—1862.921 -1445.540 
-—1862.873 -1417.718 
—1863.186 -1389.889 
—1863.885 -—1362.029 
—1864.990 -1334.120 
-1903.709 -1304.910 


397.932 


log K; 
el 


313.398 
311.369 
229.629 
180.617 
147.971 
124.674 
107.218 
93.653 
82.810 
73.946 
66.564 
60.321 
54.972 
50.338 
46.284 
42.706 
39.525 
36.678 
34.081 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
922.00 


LIQ 922.00 
1000.00 
1100.00 
1200.00 
1300.00 
1361.00 


References 


Phase int ss} 


SOL Hu1 
LIQ Hut 


J/(K mol) 


32.677 
32.831 
40.162 
46.113 
51.190 
55.665 
59.699 
63.396 
64.171 

OF 7a 
73.883 
76.533 
79.644 
82.483 
85.095 


MAGNESIUM 
S) —(G-H298)/T H H-H298 G 

| kJ / mol 
32.677 0.000 0.000 -—9.743 
32.677 0.046 0.046 —9.803 
33.669 2.597 2.597 — 13.468 
35.580 5.266 5.266 — 17.790 
37.769 8.053 8.053 — 22.661 
40.012 10.957 10.957 — 28.008 
42.224 13.979 13.979 —33.780 
44.374 17.119 17.119 —39.937 
44.837 17.826 17.826 — 41.340 

8.954 

44 837 26.780 26.780 — 41.340 
47.208 29.325 29.325 — 47.208 
50.017 32.589 32.589 ~55.019 
52.606 sloisisyss Els teheve! —63.127 
55.006 39.116 39.116 —71.508 
56.389 41.107 41.107 —76.745 


86.592 


Remarks 


Hu1 


BPT= 1361., L= 127.4 kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


847 


848 


Mg[g] MAGNESIUM (GAS) 24.305 

Phase iT} Cy S —(G—-H298)/T H H—-H298 G AH AG; log K; 
[K] —————— ld (Stand) ali kJ / mol ] [ = 

GAS 298.15 20.786 148.646 148.646 146.440 0.000 102.121 146.440 111.864 -19.598 
300.00 20.786 148.774 148.646 146.478 0.038 101.846 146.432 111.649 -19.440 
400.00 20.786 154.754 149.461 148.557 PW 86.655 145.960 100.123  —13.075 
500.00 20.786 159.392 151.001 150.636 4.196 70.940 145.370 88.730 -9.270 
600.00 20.786 163.182 152.725 152.714 6.274 54.805 144.662 77.466 —6.744 
700.00 20.786 166.386 154.453 154.793 8.353 38.323 143.836 66.331 —4,950 
800.00 20.786 169.162 156.122 156.872 10.432 21.542 142.892 55.322 -3.612 
900.00 20.786 171.610 157.710 158.950 12.510 4.501 141.831 44.438 —2.579 
1000.00 20.786 173.800 159.211 161.029 14.589 —12.771 131.703 34.436 — 1.799 
1100.00 20.786 175.781 160.629 163.107 16.667 — 30.252 130.518 24.767 —1.176 
1200.00 20.786 177.590 161.968 165.186 18.746 —47.922 297365 15.205 —0.662 
1300.00 20.786 179.254 163.235 167.265 20.825 —65.765 128.149 5.743 -—0.231 
1400.00 20.786 180.794 164.435 169.343 22.903 — 83.768 0.000 0.000 0.000 
1500.00 20.786 182.228 165.574 171.422 24982  -101.920 0.000 0.000 0.000 
1600.00 20.786 183.570 166.657 173.500 27.060 -120.211 0.000 0.000 0.000 
1700.00 20.786 184.830 167.689 175.579 29.139 -138.632 0.000 0.000 0.000 
1800.00 20.786 186.018 168.675 177-658 Ste218) = 157175 0.000 0.000 0.000 
1900.00 20.786 187.142 169.617 179.736 33.296 -175.833 0.000 0.000 0.000 
2000.00 20.786 188.208 170.521 181.815 35.375 -194.601 0.000 0.000 0.000 

References 

Phase a fs Cy 

GAS Hut Hu1 

Mg3(AsO4)2 MAGNESIUM ARSENATE 350.753 

Phase ll C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] WI ll lial kJ / mol ] [ - 

SOL 298.15 236.313 225.099 225.099 -3059.759 0.000 -3126.872 -—3059.759 -2831.694 496.101 
300.00 237.195 226.564 225.104 -3059.321 0.488 -3127.290 -3059.768 -2830.279 492.795 
400.00 270.079 299.870 234.875 -—3033.761 25.998 -3153.709 -3058.759 -2753.867 359.618 
500.00 288.215 362.242 254.276 -3005.776 53.983 -3186.897 -3056.149 -2677.926 279.761 
600.00 300.545 415.937 276.850 -—2976.306 83.453 -3225.869 -3052.923 -2602.578 226.575 
700.00 310.134 463.011 300.151 -2945.756 114.003 -3269.864 -3049.460 -—2527.793 188.626 
800.00 318.263 504.967 323.177 -—2914.328 145.4381 -3318.301 -3045.910 -2453.511 160.198 
900.00 325.542 542.879 345.516 -2882.132 177.627 -3370.723 -—3042.321 -2379.676 138.113 
1000.00 332.293 SiMeOse 367.009 -—2849.237 210.522 -3426.768 —3065.511 -—2303.970 120.347 
1100.00 338.700 609.505 387.620 -2815.685 244.074 -3486.141 -—3061.461 -2228.009 105.799 
1200.00 344.872 639.242 407.363 -2781.504 278.255 -3548.595 -3057.169 -2152.430 93.693 
1225.00 346.388 646.369 412.168 -2772.864 286.895 -3564.665 -3056.094 -2133.592 90.977 


References 
Phase al 1S Cy 


SOL G1 G1 


] 


45.927 MAGNESIUM DIBORIDE MgB2 

Phase T C, 5 —(G—-H298)/T H H-H298 G AH, AG; log Ky 
[K ] (Kimo) ‘a kJ / mol [ - 

SOL 298.15 47.981 35.982 35.982 —92.048 0.000 -102.776 -92.048 —89.557 15.690 
300.00 48.128 36.280 35.983 —91n959 0.089 -—102.843  -92.047 —89.542 15.591 
400.00 54.104 51.020 37.953 — 86.821 A -107.229 -92.190 — 88.696 11.582 
500.00 58.091 63.543 41.850 —81.202 10.846 -112.973 -92.700 —87.770 9.169 
600.00 61.295 74.425 46.392 —75.228 16.820 -119.883 -93.475 — 86.714 7.549 
700.00 64.128 84.090 51.099 —68.955 23.093 -127.818  -94.416 —85.515 6.381 
800.00 66.765 92.827 55.778 -—62.409 29.639 -—136.670 -95.458 —84.173 5.496 
900.00 69.287 100.837 60.345 —55.606 36.442 -146.359  -96.559 — 82.697 4.800 
1000.00 71.738 108.264 64.770 —48.554 43.494 —156.818 -106.639 — 80.338 4.196 
1100.00 74.143 S215 69.043 —41.259 50.789 -—167.996 -107.668 —77.658 3.688 
1200.00 76.516 121.768 73.167 —33.726 58.322 -—179.848 -108.576 —74.888 3.260 
1300.00 78.867 127.985 77.146 -—25.957 66.091 —192.338 -109.353 —72.049 2.895 
1320.00 79.335 129.193 77.926 -24.375 67.673 -—194.910 -109.492 —71.474 2.828 

References 

Phase H/S Cy Remarks 

SOL Jal Jal Jal DPT= 1320. 

67.549 MAGNESIUM TETRABORIDE MgB4 

Phase T Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) i) IL kJ / mol ] [ - 

SOL 298.15 70.439 51.923 51.923 —105.018 0.000 —120.499 -105.018 — 103.803 18.186 
300.00 70.604 52.360 51.925 — 104.888 0.130 —120.595 -105.018 — 103.796 18.072 
400.00 79.468 73.903 54.802 —97.378 7.640 —126.939 -105.518 — 103.340 13.495 
500.00 87.166 92.485 60.521 —89.036 15.982 —135.278 -106.767 ~ 102.662 10.725 
600.00 93.916 108.985 67.248 -79.976 25.042 —145.367 -108.416 — 101.691 8.853 
700.00 100.072 123.931 74.294 -70.272 34.746 -—157.024 -110.237 — 100.427 7.494 
800.00 105.771 137.670 81.368 -59.976 45.042 -170.113 -112.096 — 98.898 6.457 
900.00 111.011 150.436 88.342 -49.133 55.885 —184.525 -113.922 —97.139 5.638 
1000.00 115.704 162.380 95.155 -37.792 67.226 -200.173 -124.637 —94.421 4.932 
1100.00 119.720 173.602 101.781 -26.015 79.003 -216.977 -126.243 —91.320 4.336 

References 

Phase a) Cy Remarks 

SOL Jal Jal Jat DPT= 1100. 


850 


MgBr{g] 


Phase y 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nb SS 


GAS Jat 


= 


Jat 


MAGNESIUM MONOBROMIDE (GAS) 


S 


J/(K mol) 


244.957 
245.178 
255.565 
263.760 
HOON 
276.263 
281.260 
285.682 
289.649 
293.245 
296.535 
299.567 
302.380 
305.003 
307.461 
309.774 
311.958 
314.027 
315.993 


—(G-H298)/T H H-H298 G 

kJ / mol 
244.957 —35.146 0.000  -108.180 
244.958 — 35.080 0.066  -—108.633 
246.368 —31.467 3.679  -—133.693 
249.056 —27.794 7.352 -159.674 
252.086 -24,088 11.058 -—186.398 
255.140 -20.360 14.786 -—213.744 
258.099 -16.617 18529 -241.625 
260.923 -12.863 22.283  -—269.977 
263.601 -9.098 26.048  -298.747 
266.135 -5.325 29.821 — 327.894 
268.533 -1.544 33.602  -357.386 
270.805 224 5GN ei.09o — 387.193 
272.961 6.041 41.187 -417.292 
275.011 9.843 44.989  -447.662 
276.963 13.651 48.797  —478.287 
278.826 17.466 52.612  -—509.150 
280.606 21.287 56.433  -540.237 
282.311 Pays (0268) Slayrlsaisi7/ 
283.947 28.946 64.092 -603.039 


AH; AG; 
—35.146 —75.747 
—35.196 = aes 
=51:375 — 86.317 
SSI =94 957, 
=53.107. —103:419 
—54.201 =—111.715 
—§5.355.  =119:854 
=56.619,  — 127,841 
-66.943  -134.925 
-—68.320 -141.656 
-69.692 -148.262 
=71,059° = — 1545754 

SWS SaaS 
99:02 4201116 
=199,1638 "= 150507 
1G S0, — 148.488 
-200.065 -145.459 
-—200.226 -—142.421 
- 200.384  -139.374 


104.209 


log K; 


184.113 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
984.00 


LIQ 984.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1429.00 


References 


Phase lal fs 


SOL Jal 
LIQ Jat 


== 


Cp 


73.164 
73.250 
77.280 
79.740 
81.436 
82.961 
84.557 
86.267 
87.744 


104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 


Cp 


Jal 
Jal 


S —(G-H298)/T 


J/(K mol) 


Wale 
117.605 
139.269 
156.800 
171.495 
184.162 
195.343 
205.400 
213.163 

39.970 
253.133 
254.820 
264.789 
273.891 
282.263 
290.015 
2927159 


Remarks 


Jat 


MAGNESIUM BROMIDE 


H H-H298 G 

ial kJ / mol 
117.152 —524.255 0.000 -—559.184 
lial 5S — 524.120 0.135 — 559.401 
120.080  -516.579 7.676  —-572.287 
125.727 — 508.718 WSS = 587.118 
132.163 -500.656 23.599 -603.553 
138.707  -492.436 31.819 -621.350 
145.101  -484.061 40.194  -640.336 
151.252 — 475.521 48.734 — 660.381 
156.209 —468.213 56.042 —677.965 

39.330 

156.209 -428.883 95.372 -677.965 
157.774 —427.209 97.046 — 682.029 
167.056 —416.749 107.506 —708.017 
175.585 —406.289 117.966 — 734.958 
183.474 —395.829 128.426 —762.771 
190.810 -385.369 138.886 -791.389 
192.845 -382.336 141.919 -799.831 


BPT= 1429., L= 149.0 kJ, GAS (MgBr2) 


AHy AG; 
—524.255  —504.060 
—524.306 -—503.934 
= Oeewiels) UNA) 
—552.298 —-—475.475 
—550.741 — 460.256 
—549.161 — 445.300 
=o4/,090) 8 4305/2 
—545.913  -416.047 
Oooo — 403.388 
—514.121 — 403.388 
SOO One OED 
—510.149 -—390.560 
SANG SWS 
—503.322 —369.403 
—626.880  -355.600 
—625.550 -349.995 


852 


MgBr2(g] 


Phase T 
[K ] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase rf S 


GAS Jal 


—————— 


MAGNESIUM BROMIDE (GAS) 


S  ~(G-+H298)/T H H-H298 G 
J/(K mol) al kJ / mol 


300.939 300.939 -302.922 0.000 -392.647 
301.302 300.940  -302.813 0.109 -393.204 
318.416 303.264 -296.861 6.061 — 424.228 
331.922 307.692 -290.807 12.115 —456.768 
343.061 312.686 -284.697 18.225 —-—490.534 
352.531 S17,719 =—278:553 © 24.369 —925.325 
360.764. 322596 -272.387 30.535 —560.999 
368.045 327.249 -266.206 36.716 -597.446 
374.568 331.661 -—260.014 42908  -634.583 
380.477 335.834  -253.814 49.108 -672.339 
385.877 339.783  -247.609 55.313 -710.661 
390.848 343.522 -241.398 61.524 -749.501 
395.453 347.069 -235.184 67.738 -788.818 
399.742 350.439 -228.968 73.954 -828.581 
403.756 353.647  -222.748 80.174 -868.758 
407.527 356.707 -216.527 86395 -909.324 
411.084 359.630 -210.305 92617 -950.256 
414.449 362.427 -204.081 98.841 — 991.534 
417.642 365.109 -197.856 105.066 -1033.140 


AH; AG; 
-—302.922 -337.523 
=S02 099-8 aol akon 
—334.080  -—342.943 
-334.388 -345.125 
- 334.783  -347.237 
=300.2/0 —~349:275 
—330:002,  —d51-235 
-336.598 -353.112 
—346.378  -—354.146 
—347.215  -—354.882 
-348.052 -355.542 
— 348.891 — 356.132 
- 476.696 -—353.029 
-— 476.355  -344.208 
-476.017 —335.409 
-475.682 -—326.631 
— 475.351 — 317.873 
-475.024 -309.134 
- 474.700 -300.411 


184.113 


log Kg 


368.226 


Phase iti 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase eS 


GAS Jat 


Cp 


129.004 
129.053 
130.778 
131.578 
132.014 
132.277 
132.449 
132.568 
132.653 
132.717 
132.766 
132.805 
132.836 
132.862 
132.883 
132.902 
132.917 
132.931 
132.943 


Jal 


DIMAGNESIUM TETRABROMIDE (GAS) 


S) —(G-H298)/T 


J/(K mol) 


461.186 
461.984 
499.382 
528.661 
552.692 
573.064 
590.739 
606.346 
620.318 
632.965 
644.515 
655.143 
664.986 
674.152 
682.727 
690.784 
698.381 
705.568 
712.387 


H H-H298 G AH; 
I} Ih kJ / mol 
461.186 —767.764 0.000 —905.267 -767.764 
461.189 —767.525 0.239 -906.121 -767.897 
466.276 — 754.521 13.243 -—954.274 -828.960 
475.931 —741.399 26.365 -1005.729 -828.560 
486.782 —728.218 39.546 -1059.833 -828.388 
497.689 -—715.002 52.762 -1116.147 -828.452 
508.240 -701.765 65.999 -1174.356 -828.755 
518.291 —688.514 79.250 -1234.226 -829.298 
527.807 — 675.253 92.511 -1295.571 -847.981 
536.801 —661.984 105.780 -1358.245 -848.785 
545.303 -—648.710 119.054 -1422.127 -849.597 
553.349 -—635.431 132.333 -1487.117 -850.416 
560.976 —622.149 145.615 -1553.130 -1105.172 
568.219 —608.864 158.900 -1620.092 -—1103.638 
575.110 —595.577 172.187 -1687.941 -—1102.113 
581.680 —582.287 185.477 -1756.620 -—1100.596 
587.955 —568.996 198.768 -1826.082 -—1099.089 
593.957 —555.704 212.060 -1896.283 -—1097.589 
599.710 —542.410 225.354 -1967.183 -—1096.099 


853 


Mg2Br4{g] 
AG; log Ky 
= ] [ = 

-795.019 139.284 
-795.187 138.454 
—791.706 103.386 
-782.443 81.741 
—773.240 67.317 
764.047 57.014 
— 754.828 49.285 
-—745.558 43.271 
-—734.698 38.377 
—723.330 34.348 
—711.890 30.988 
-700.381 28.142 
— 681.552 25.429 
— 651.347 22.682 
— 621.244 20.282 
—591.236 18.166 
—561.317 16.289 
—531.482 14.611 
—501.725 13.104 


| 


854 


MgC2 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase in PS 


SOL Al 


_———=— 


Al 


J/(K mol) 


54.392 

54.741 

72.220 

87.065 

SETS 
110.843 
120.637 
129.423 
137.394 
144.695 
151.437 
157.704 
163.564 
169.072 
174.272 
179.200 
183.887 
188.358 
192.634 
196.736 
200.678 
204.474 
208.138 


MAGNESIUM DICARBIDE 


S  -(G-H298)/T H H-H298 G 
kJ / mol 

54.392 87.864 0.000 71.647 
54.393 87.968 0.104 71.546 
56.722 94.063 6.199 65.175 
61.347 100.723 12.859 57.191 
66.718 107.698 19.834 47.833 
72.248 114.881 27.017 37.290 
77.697 122.217 34.353 25,707 
82.964 129.677 41.813 13.196 
88.015 137.243 49.379 -0.151 
92.840 144.905 57.041 -14.260 
97.446 152.653 64.789 -29.071 
101.843 160.483 72.619 44.532 
106.045 168.392 80.528  -60.598 
110.065 176.376 88512 —-77.233 
113.917 184.433 96.569 94.403 
117.613 192.562 104.698  -112.078 
121.166 200.762 112.898  -130.235 
124.586 209.031 121.167 —148.849 
127.882 217.369 129.505  -167.900 
131.064 225.775 137.911  -187.370 
134.139 234.249 146.385  -207.241 
137.115 242.791 154.927 -227.500 
139.998 251.399 163.535 248.132 
142.795 260.073 172.209 -269.124 


PAV AsyAS) 


AH; AG; 
87.864 84.813 
87.891 84.794 
89.360 83.540 
90.689 81.926 
91.717 80.071 
92.439 78.069 
92.905 75.982 
93.159 73.850 
84.281 72.456 
84.301 71.273 
84.294 70.088 
84.278 68.905 
— 42.699 71.352 
—41.512 79.457 
- 40.302 87.482 
— 39.059 95.431 
= WTS, 103.305 
— 36.457 111.108 
— 35.092 118.839 
— 33.683 126.501 
OOo 134.095 
— 30.723 141.622 
SBC, 149.082 
— 27.564 156.476 


48.327 


log Ky 
[ = 


— 14.859 
— 14.764 
= 0.208 
= 8,009 
Corl 
01020 
— 4.961 
—4 286 
—3.785 
-3.384 
-3.051 
—2.769 
=2,002 
=2./67 
— 2.856 
—2.932 
—2.998 
—3.055 
—3.104 
-—3.147 
—3.184 
=3.216 
—3.245 
— 3.269 


] 


84.643 DIMAGNESIUM TRICARBIDE Mg2C3 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] | a IK ir) [ kJ / mol ] [ - 

SOL . 298.15 93.789 100.416 100.416 79.496 0.000 49.557 79.496 74.177 — 12.995 
300.00 94.155 100.997 100.418 79.670 0.174 49.371 79.530 74.144 — 12.910 
400.00 107.389 130.147 104.302 89.834 10.338 Siento 81.481 72.057 -—9.410 
500.00 114.089 154.900 112.014 100.939 21.443 23.489 83.255 69.487 -7.259 
600.00 118.218 176.091 120.970 112.568 33.072 6.914 84.570 66.602 —5.798 
700.00 Zilmee 194.544 130.191 124.543 45.047 — 11.638 85.402 68535 -—4.741 
800.00 123.401 210.873 139.276 136.774 57.278 — 31.925 85.816 60.378 —3.942 
900.00 125.293 225.520 148.059 149.211 69.715 —53.757 85.875 57.192 -3.319 
1000.00 126.951 238.808 156.479 161.825 82.329 —76.983 67.719 555eil —2.901 
1100.00 128.456 250.979 164.525 174.596 95.100 — 101.481 67.396 54.328 — 2.580 
1200.00 129.858 262.217 172.203 187.512 108.016 -— 127.148 67.049 5Bn55 -2.314 
1300.00 131.186 272.664 179.534 200.565 121.069 — 153.898 66.699 52.012 —2.090 
1400.00 132.461 282.433 186.539 213.748 134.252 -—181.658 -187.559 58.151 -—2.170 
1500.00 133.696 291.614 193.241 227.056 147.560 -210.365 -185.487 75.630 - 2.634 
1600.00 134.902 300.281 199.662 240.486 160.990 —239.964 -183.366 92.969 —3.035 
1700.00 136.085 308.495 205.825 254.0386 174.540 —270.406 -181.185 WOR UAE —3.385 
1800.00 137.250 316.307 211.748 267.703 188.207 —301.650 -178.937 127.248 -—3.693 
1900.00 138.400 323.758 217.448 281.485 201.989 —333.656 -176.615 144.195 -—3.964 
2000.00 139.538 330.886 222.943 295.382 215.886 —366.391  -174.217 161.018 —4.205 
2100.00 140.668 BOMe22 228.247 309.392 229.896 —399.823 -171.742 177.719 -4.421 
2200.00 141.789 344.292 233.374 323.515 244.019 —433.926 -169.186 194.301 -4.613 
2300.00 142.904 350.619 238.335 337.750 258.254 -—468.673 -166.546 210.764 —4.787 
2400.00 144.014 356.724 243.141 352.096 272.600 —504.042 -163.820 PMLA -—4.943 
2500.00 145.119 362.626 247.803 366.553 287.057 —540.012  -161.008 243.342 —5.084 

References 

Phase Hives Cy 

SOL Jat Al 

84.314 MAGNESIUM CARBONATE MgCO3 

Phase Ik Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) [ kJ / mol ] [ - 

SOL 298.15 75.520 65.701 65.701 -1095.798 0.000 -1115.387 -1095.798 -1012.186 177.331 
300.00 75.868 66.170 65.703 -1095.658 0.140 -1115.509 -1095.801 -1011.667 176.147 
400.00 90.102 90.119 68.872  -1087.299 8.499  -1123.347 -1095.487 — 983.646 128.451 
500.00 99.793 UUs) 75.284 -1077.783 18.015 -1133.440 -1094.559 —955.784 99.850 
600.00 107.694 130.225 82.893 -1067.399 28.399 -1145.534 -1093.281 — 928.144 80.802 
700.00 114.750 147.364 90.897 -1056.271 39.527 -1159.426 -1091.719 — 900.741 67.214 

References 

Phase nm Es C, 

SOL Nb1 Kut 


] 


856 


MgCl[g] 


Phase ily 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase mt fs 


GAS Jat 


———— 


Jat 


J /(K mol) 


233.409 
233.625 
243.827 
251.933 
258.638 
264.350 
269.324 
273.729 
277.682 
281.267 
284.548 
287.573 
290.378 
292.995 
295.448 
297.159 
299.934 
301.999 
303.961 
305.829 
307.614 
309.322 
310.959 
312.532 
314.046 
315.504 
316.911 
318.271 


MAGNESIUM MONOCHLORIDE 


S —(G-H298)/T H H-H298 G 

il kJ / mol 
233.409 —43.514 0.000 -113.105 
233.410 — 43.450 0.064 -113.537 
234.793 — 39.900 3.614 -137.431 
237.438 — 36.267 7.247 = =-162.233 
240.429 =32:589 10.9255 187,771 
243.448 -28.883 14631 -213.928 
246.379 =—25,157°  18:357," = 240.617 
249.177 =21.418 22.096" ==267.774 
251.834 -17.666 25.848  -—295.348 
254.349 -13.904 29.610 -323.298 
256.731 —10.133 33.381  —351.591 
258.988 —6.355 37.159  —380.199 
261.132 —2.568 40.946 -—409.098 
263.170 1.225 44.739 -438.268 
265.111 5.024 48.538 -467.692 
266.964 8.831 52.345 -—497.353 
268.736 12643 56.157 = =527.238 
270.433 16:4627>,59.976" »=5577336 
272.060 20.286 63.800 -—587.635 
273.624 24.117 67.6381 —-618.125 
275.129 27.953 71.467 -648.798 
276.579 31.795 75.309 -679.645 
277.977 35.642 79.156 -—710.660 
279.328 39.495 83.009 -741.835 
280.635 43.354 86.868 -773.164 
281.899 47.218 90.732  -804.642 
283.125 51.088 94602 -836.263 
284.313 54.964 98.478  -868.023 
285.467 58.844 102.358  -899.916 


319.587 


AH; AG; 
— 43.514 -—70.101 
— 43.527 —70.266 
— 44.262 —79.070 
— 45.083 —87.679 
— 46.009 —96.113 
-47.046  -104.383 
—-48.196  -112.497 
-49.459  -120.460 
—59.784 —127.519 
—61.162 -—134.226 
-—62.537  -140.807 
-63.908  -147.274 
-—192.240 -—150.007 
—192.420 -146.984 
-192.597 —143.949 
NCTA — 140.903 
—192.942 —137.847 
= 9S. sal — 134.782 
19S: 20 a toleLO7r 
—193.442  —-—128.625 
-193.604 —125.534 
SWEETS) = NV AZEASY 
IGS: 925 a 9se32 
-194.083  -116.221 
-—194.240 —113.103 
-194.396 -109.980 
= 194,552. = 106.650 
Os TOL 9" -— 10857 10 
O40 O02 mae OOROTO 


59.758 


log Ky 
[ae 


12.281 
12.234 
10.325 
9.160 
8.367 
7.789 
7.345 
6.991 
6.661 
6.374 
6.129 
5.918 
SSH 
5.118 
4.699 
4.329 
4.000 
3.705 
3.440 
3.199 
2.981 
2.781 
2001 
2.428 
2.272 
2.128 
1.993 
1.868 
ia7on 


95.210 


Phase ils 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
987.00 


LIQ 987.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1708.00 


References 


Phase nl f S 


SOL Jad 
LIQ Jat 


= 


Cp 


71.383 
71.493 
75.709 
78.148 
79.865 
81.262 
82.545 
83.849 
85.079 


92.048 
92.048 
92.048 
92.048 
92.048 
92.048 
92.048 
92.048 
92.048 
92.048 


Cp 


Jal 
Jat 


MAGNESIUM CHLORIDE 


Ss) —(G-H298)/T H 


J/(K mol) 


89.630 

90.071 
111.283 
128.459 
142.866 
155.284 
166.220 
176.017 
183.809 

43.663 
227.471 
228.676 
237.449 
245.458 
252.826 
259.647 
265.998 
271.939 
PUTIN 
PUTAS 


Remarks 


Jat 


H-H298 G 


) [ 


89.630  -—641.616 
89.631 — 641.484 
92.494 —634.100 
98.025 -—626.399 
104.330 -618.494 
110.742 -610.436 
117.007 -602.246 
123:028 = 593:927 
128.047 -586.579 
43.095 

128.047 -543.484 
129.347 -542.288 
138.782 —533.083 
147.343  -—523.878 
155.177 —514.673 
162.399 -505.468 
169.096 -496.264 
175.340  —487.059 
181.188 -—477.854 
181.641 —477.118 


BPT= 1708., L= 156.2 


kJ / mol 


0.000 -668.339 
0.132 -—668.505 
7.516 -—678.614 
1D: eee 0901628 
23.122 —-704.214 
31.1809 © =719.185 
39.370  —735.221 
47.689 -—752.342 
50.0378 =767.998 


98.132 -—767.998 

99.328 -—770.963 
108.533 -794.276 
117.738  -818.428 
126.943  -843.347 
136.148 -868.975 
145:3525ee 690.20) 
15455705 99221611 
163.762 -949.636 
164.498 -951.858 


kJ 


AH; AG; 
—641.616  -—592.074 
-641.593 -591.767 
—640.228  -575.359 
—638.766 -—559.310 
— 637.283  -—543.559 
—635.806 -—528.055 
-634.343  -512.762 
—632.890 -—497.651 
—640.578  -—484.006 
-—597.483  -—484.006 
—=09/, 198) 462,013 
= 9900 OMe 4 ifilewlou 
—592.833 —459.987 
—590.665 —449.004 
-715.468  —434.560 
=TA2A31 —414.612 
—708.801 — 394.886 
-705.478  —375.368 
—1OS:212 0 303-019 


857 


MgCl2 


log Ky 
[ = 


103.729 
103.036 
75.134 
58.431 
47.321 
39.404 
33.480 
28.883 
25.615 


25.615 
25.204 
22.373 
20.023 
18.041 
16.214 
14.438 
12.892 
11.534 
11.432 


| 


858 


MgCl2[g] 


Phase ily 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase AAS 


GAS Jal 


Jat 


S —(G-H298)/T 

J/(K mol) 

279.768 279.768 
280.121 279.769 
296.853 282.037 
310.157 286.376 
321.178 291.284 
330.574 296.243 
338.759 301.057 
346.005 305.656 
352.504 310.021 
358.394 314.155 
363.780 318.070 
368.740" 17321.779 
373.336 325.300 
377.618 328.646 
381.626 331.834 
385.393 334.875 
388.946 337.781 
392.308 340.563 
395.498 343.231 


MAGNESIUM CHLORIDE (GAS) 


H H-H298 


G 


oh 


— 392.459 0.000 
— 392.353 0.106 
— 386.533 5.926 
OO) DOG mmm ILO 
—874.523 17.936 
—368.427 24.032 
—362.297 30.162 
-—356.145 36.314 
—349.977 42.482 
—343.796 48.663 
—337.606 54.853 
—331.410 61.049 
O20 2 Un OVEZO2 
—319.001 73.458 
SSIS AS alsts' 
—306.577 85.882 
—300.362 92.097 
—294.144 98.315 
— 287.925 104.534 


kJ / mol 


— 475.872 
— 476.390 
— 505.274 
— 535.647 
— 567.230 
SSE EZ8 
— 633.304 
— 667.549 
—702.480 
— 738.030 
-774.142 
BIOL UZ 
— 847.878 
— 885.428 
— 923.393 
— 961.746 
—1000.464 
— 03929 
—1078.920 


AH; AG; 
-392.459 -—399.607 
—392.462 -399.651 
-392.660 -402.019 
-—392.936 -404.329 
-393.312 -—406.574 
—393.797  -—408.748 
—394.395  —410.845 
-395.108 -412.859 
—404.887 —414.030 
-—405.724 -414.904 
-406.562 —415.702 
— 407.401 — 416.429 
—535.207 -413.464 
—534.868 —404.780 
—534.532 —396.118 
— 534.201 — 387.477 
—533.874 —378.856 
—030 000m = OV UI205 
-533.237 -361.666 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nls 


GAS Jat 


Jal 


MAGNESIUM MONOFLUORIDE (GAS) 


H H—-H298 


G 


S —(G-H298)/T 
J/(K mol) 
221.083 221.083 
221.284 221.084 
230.935 222.386 
238.736 224.902 
245.245 227.765 
250.818 230.669 
255.689 233.499 
260.014 236.209 
263.902 238.787 
267.436 241.234 
270.674 243.554 
273.663 245.756 
276.439 247.850 
279.032 249.843 
281.464 251.744 
283.754 253.561 
265.920 255.299 
287.974 256.965 
289.927 258.565 
291.790 260.103 
293.570 261.584 
295.275 263.012 
296.911 264.390 
298.484 265.723 
299.999 267.012 
301.461 268.261 
302.872 269.472 
304.236 270.648 
305.558 271.789 


[ 


— 236.814 0.000 
— 236.754 0.060 
— 233.394 3.420 
SAS) SIEM 6.917 
— 226.326 10.488 
-222.710 14.104 
SIS Ufa TASye 
—215.390 21.424 
= BOOOMmErCOL IO 
S20IZ — Aehey272 
—204.270 32.544 
—200.536 36.278 
-—196.789 40.025 
—193.032 43.782 
—189.263 47.551 
—185.484 51.330 
=181:696 55.118 
SAUTE ashi 7 
-174.089 62.725 
-170.272 66.542 
-166.445 70.369 
-162.609 74.205 
-158.764 78.050 
-154.910 81.904 
—151.048 85.766 
-147.176 89.638 
-143.296 93.518 
-—139.406 97.408 
— 135.508 101.306 


kJ / mol 


— 302.730 
— 303.139 
— 325.769 
— 349.265 
— 373.473 
— 398.283 
— 423.613 
— 449.402 
— 475.601 
OO 2a 
SRO) 
= (51510): 2) 
— 583.804 
SONOS 
— 639.605 
— 667.867 
— 696.352 
—725.047 
— 753.943 
— 783.030 
— 812.298 
— 841.741 
— 871.351 
—901.121 
— 931.046 
= Jen eitiy) 
— 991.336 
—1021.692 
= 02 ez 


AH; AG; 
— 236.814  -262.756 
= 230;620 ee = 202.9; 
= 237.627 9 271492 
—238.480  —-—279.861 
— 239.433 -—288.050 
—240.496 -—296.070 
—241.673 -—303.931 
= 242.965." =—311.637 
— 253.321 —318.435 
—254.730  -324.878 
=256.136  -331.193 
= 257,039) —337.390 
— 385.901 — 339.852 
—386.110 —336.555 
—386.315  —333.245 
= Sielaioil =erAey22 
=—S86 i298) — 38261087 
—386.903  —323.242 
—387.090  -—319.886 
—SOl 202 SOllOr22 
— 387.449  -313.148 
—387.622  —309:767 
—387./89.  —306:379 
—387.952 -—302.983 
—388.109 —299.581 
=388.262 —296)473 
-—388.409 —292.760 
—388.552 —289.341 
—388.689 —285.918 


860 


MgF2 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1536.00 


LIQ 1536.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 


References 


Phase Al YS 


SOL Ja2 
LIQ Ja2 


S 


J/(K mol) 


MAS 

57.636 

76.395 

G2Mio9 
105.655 
117.413 
127.813 
137.130 
145.566 
153.273 
160.370 
166.947 
173.077 
178.818 
180.800 

38.217 
ZACO) 7 
222.892 
228.647 
234.073 
239.205 
244.074 
248.705 
253.121 
257.340 
261.380 
265.255 
268.978 


Remarks 


Ja2 


MAGNESIUM FLUORIDE 


BPT= 2536., L= 274.052 kJ 


~(G-H298)/T H H-H298 G 

[ kJ / mol 

57.255 —-1124.241 0.000 -1141.312 
57.256 -1124.127 0.114 -1141.418 
59.768 -—1117.590 6.651 -—1148.148 
64.713 -1110.518 13.723 -1156.597 
70.439 -1103.111 21.130 -1166.505 
76.328 -1095.481 28.760  -—1177.671 
82.126 -1087.691 36.550 -1189.942 
87.729 -1079.781 44.460 -1203.197 
93.098 -1071.773 52.468  -1217.339 
98.223  -1063.685 60.556 -—1232.286 
103.110 -1055.529 68.712 -1247.973 
107.771 -1047.312 76.929 -1264.343 
112.219 -1039.040 85.201 -1281.347 
116.470 -1030.718 93.523 -1298.945 
117.954 -1027.710 96.531 -1305.419 

58.702 

117.954 -969.008 155.233 -1305.419 
122.075 -962.933 161.308 -1319.560 
128.176 -953.441 170.800 -1342.140 
133.910 -943.948 180.293 -1365.279 
139.318 -—934.456 189.785 -1388.945 
144.435 -924.964 199.277 -1413.111 
149.291 -915.472 208.769 -1437.752 
153.911 -—905.979 218.262 -1462.845 
ieysesiil 77 —896.487 227.754 -1488.369 
162.527 —886.995 237.246 -1514.307 
166.560 -—877.503 246.738 -1540.640 
170.428 —868.010 256.231 -1567.353 


AH; AG; 
—1124.241 -1071.106 
-1124.231 -1070.776 
-—1123.459 -1053.063 
-—1122.419 -1035.581 
-—1121.272 -1018.320 
-1120.096 -1001.255 
-—1118.935 —-984.357 
Sli Oilen -— 967.602 
-1125.690  -950.213 
—1124.573  —932.719 
-—1123.408 -—915.328 
—1122.201 — 898.037 
=1247.919 — —877.212 
-—1245.452 -850.818 
-1244.556 -841.358 
-—1185.854  —-—841.358 
-—1183.536 -827.051 
-1179.924  -804.882 
=11176.323  —782:924 
SWC! = TAC )..1S7/ 
=1169,151 - 739.598 
SWWSeeS) STAN ANE, 
-—1162.016 -—696.989 
-1158.462 -675.931 
=1154.916 9» —655.027 
—1151.377 —-634.271 
-1147.847 —-613.657 


62.302 


log Ky 
[ st 


187.653 
186.439 
137.516 
108.186 
88.653 
74.715 
64.272 
56.158 
49.634 
44.291 
39.843 
36.084 
32.729 
29.628 
28.612 


28.612 
27.000 
24.731 
22.720 
20.926 
19.316 
17.864 
16.549 
15.351 
14.256 
13.252 
12.329 


] 


62.302 


Phase Wi 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase inl fs 


GAS Ja2 


[| —= 


Jat 


MAGNESIUM FLUORIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


256.508 
256.807 
271.166 
282.862 
292.706 
301.190 
308.636 
315.260 
321.224 
326.653 
331.627 
336.211 
340.462 
344.427 
348.142 
351.637 
354.935 
358.058 
361.023 
363.845 
366.538 
369.111 
371.576 
373.942 
376.215 
378.403 
380.511 
382.547 
384.514 


H H-H298 G 

hl kJ / mol 
256.508 —726.761 0.000 — 803.239 
256.509 —726.672 0.089 —803.714 
258.446 -—721.673 5.088 — 830.139 
262.196 —716.428 10.333 — 857.859 
266.482 -—711.027 15.734 — 886.650 
270.849 —705.522 21.239 —916.355 
275.116 — 699.945 26.816 — 946.854 
279.215 — 694.321 32.440 —978.055 
283.123 —688.660 38.101 -1009.884 
286.837 — 682.964 43.797 -1042.282 
290.365 —677.247 49.514 -1075.199 
293.718 —671.520 55.241 -1108.594 
296.907 —665.783 60.978 -1142.430 
299.944 — 660.036 66.725 -1176.677 
302.842 — 654.280 72.481  -—1211.308 
305.610 —648.516 78.245 -—1246.298 
308.260 —642.745 84.016 -—1281.628 
310.799 —636.969 89.792  -1317.280 
Si 2on —631.188 eysier = iebsh265 
315.580 -625.404 101.357 -1389.479 
317.836 -—619.617 107.144 -1426.000 
320.010 -—613.827 112.934 -1462.783 
322.107 —608.035 118.726 -1499.818 
324.134 -—602.241 124.520  -1537.095 
326.093 —596.445 130.316 -1574.604 
327.990 —590.648 136.113 -1612.335 
329.829 —584.849 141.912 -1650.281 
331.612 —579.049 147.712 -1688.435 
333.343 —573.246 153.515 -1726.789 


AH; AG; 
—726.761 — 733.033 
—726.776 -—733.072 
—727.542  —735.054 
-728.329 —736.843 
-729.187 —738.466 
SONS w= 139.989 
Ole Oommen 41k 209 
—732.352 —742.460 
—742.578  —-742.758 
-743.852  —742.714 
—745.126 —742.555 
-746.409 -742.288 
—874.662 —-—738.295 
— 874.771 — 728.550 
—874.883 -718.799 
—874.999 -709.040 
—875.120 -699.274 
-—875.245 —689.501 
—875.376) 679) 722 
=o =a) eele 
—875.653  -660.143 
— 875.801 — 650.344 
—875.955  —640.539 
—876.116  -—630.726 
—876.282  -620.907 
—876.455 -—611.082 
—876.633 -—601.250 
—876.817 -—591.412 
—877.006 -—581.567 


861 


MgF2{g] 


log Ky 


re Sm 


128.424 
127.639 
95.988 
76.977 
64.289 
DORIS 
48.400 
43.091 
38.798 
35.269 
32.323 
29.826 
27.546 
25.370 
23.466 
21.786 
20.292 
18.956 
17.753 
16.664 
15.674 
14.770 
13.941 
13.178 
12.474 
11.822 
11.216 
10.652 
10.126 


] 


862 


Mg2F4{[g] DIMAGNESIUM TETRAFLUORIDE (GAS) 124.604 

Phase T Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky; 
[K] —§$—$$$$=$J/'(K mol) tf kJ / mol {[ - ] 

GAS 298.15 107.497 337.014 337.014 -1718.369 0.000 -1818.850 -—1718.369 -1678.438 294.055 
300.00 107.732 337.680 SO/0NGR 17 16H70 0.199 -1819.474 -1718.378 -1678.190 292.199 
400.00 117.036 370.087 341.371 -1706.883 11.486 -1854.918 -1718.620 -1664.747 217.394 
500.00 122.153 396.805 349.867 -1694.900 23.469 -1893.302 -1718.701 -1651.270 172.507 
600.00 125.202 419.368 359.619 -1682.520 35.849 -1934.141 -1718.841 -1637.772 142.581 
700.00 127.150 438.825 369.577 -1669.895 48.474 -1977.073 -1719.126 -1624.240 121.202 
800.00 128.464 455.894 SASSY] TKS }o7/o 11 1 61.258 -—2021.826 -1719.597 -1610.656 105.165 
900.00 129.389 471.082 388.689 -1644.215 74154 -2068.189 -1720.277 -1596.999 92.687 
1000.00 130.064 484.751 397.623 -—1631.241 87.128 -—2115.992 -1739.076 -—1581.740 82.622 
1100.00 130.570 497.172 406.117 -1618.208 100.161 -2165.098 -1739.983 -1565.962 74.361 
1200.00 130.957 508.551 414.186 -—1605.131 113.238 -—2215.392 -1740.889 -—1550.102 67.474 
1300.00 131.261 519.045 421.853 -1592.020 126.349 -2266.778 -1741.798 -—1534.167 61.644 
1400.00 131.502 528.782 429.148 -1578.881 139.488 -2319.176 -1996.639 -1510.904 56.373 
1500.00 131.696 537.861 436.096 -1565.721 152.648 -—2372.513 —1995.190 -—1476.259 51.408 
1600.00 131.854 546.366 442.725 -1552.543 165.826 -2426.729 -1993.750 -1441.711 47.067 
1700.00 131.984 554.364 449.059 -—1539.351 179.018 -—2481.769 —1992.318 —1407.252 43.240 
1800.00 132.092 SOte oii Ado ai2zl) OZ ON4 fe 922225 258/-580n 1990/6060 Narco 39.840 
1900.00 132.182 569.055 460.931 -1512.933 205.436 -—2594.138 -—1989.485 -1338.582 36.800 
2000.00 132.258 575.837 466.508 -1499.711 218.658 -—2651.385 —1988.086 -1304.360 34.066 

References 

Phase ml 1S Cp 

GAS Ja2 Jat 

MgH2 MAGNESIUM HYDRIDE 26.321 

Phase T Cy S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] = [————~J/ (K mol) io kJ / mol lea 

SOL 298.15 30,327 31.087 31.087 —76.149 0.000 —85.418 -76.149 Sols ei/ ihe: 6.432 
300.00 35.499 31.306 31.088 —76.083 0.066 —85.475 —76.183 — 36.468 6.350 
400.00 43.283 42.643 32.581 —72.124 4.025 —89.181 —77.680 OOO 3.002 
500.00 49.539 52.990 35.643 —67.476 8.673 =93.971 —78.624 —9.194 0.960 
600.00 55.192 62.528 39.339 =62:236) 131913 =—997/02) 791099 4.744 —0.413 

References 

Phase H/S Cy Remarks 

SOL Jal Jal Jal NDPT= 560. 


151.209 


Phase ili 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase He/ Ss 


GAS Jal 


[SS 


Jat 


MAGNESIUM MONOIODIDE (GAS) 


S  -~(G+H298)/T 


J/(K mol) 


272.237 
272.463 
283.123 
291.530 
298.476 
304.399 
309.567 
314.156 
318.286 
322.045 
325.496 
328.688 
331.660 
334.442 
337.058 
339.528 
341.870 
344.096 
346.218 


H H-H298 G 

the al kJ / mol 
i PRN 24.686 0.000 — 56.481 
iio 24.754 0.068 —56.985 
273.685 28.461 Shirhs -— 84.788 
276.443 32.230 7.544 -113.536 
279.553 36.040 11.354 — 143.046 
282.690 39.882 15.196 —173.197 
285.733 43.753 19.067 — 203.901 
288.641 47.649 22.963  -235.091 
291.402 51.570 26.884 — 266.716 
294.020 Syey15)1| 8) 30.827 — 298.736 
296.501 59.480 34.794 —331.115 
298.856 63.468 38.782 — 363.826 
301.094 67.479 42.793 -396.845 
303.225 VAES Ii 46.825 — 430.152 
305.259 75.564 50.878 — 463.728 
307.203 79.639 54.953 — 497.559 
309.064 83.736 59.050 —531.630 
310.850 87.853 63.167 -—565.929 
312.566 91.992 67.306 —600.445 


AH; AG, 
7 
24.686 —29.425 
24.657 -29.761 
14.994  -47.378 
-8.003 -60.733 
-8.855 -71.201 
-9.798 -81.519 
~10.836 -91.695 
-11.970 -101.735 
-22.149  -110.886 
-23.367  -119.700 
-24.564  -128.405 
-25.743  -137.011 
-153.867 —141.897 
-153.823  -141.044 
-153.761  -140.194 
-153,681  -139.348 
-153.582 -138.508 
-153.466  -137.673 
-153.331 -136.846 


863 


Mgllg] 


log Ky 


[ 


| 


864 


Mgl2 


Phase T 
[K ] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
907.00 


LIQ 907.00 
1000.00 
1100.00 
1200.00 


References 


Phase al fs 


SOL Jat 
LIQ Jat 


_———= 


C 


74.849 
74.936 
78.413 
80.918 
83.015 
84.737 
86.260 
87.666 
87.761 


100.416 
100.416 
100.416 
100.416 


Cp 


Jat 
Jat 


J/(K mol) 


129.704 
130.167 
152.244 
170.020 
184.966 
197.896 
209.312 
219.554 
220.234 

32.291 
292,020 
262.327 
271.897 


MAGNESIUM IODIDE 


S  -(G-H298)/T H H-H298 G 
Tal kJ / mol 

129.704 -366.937 0.000 -405.608 
129.705 366.798 0.139  -405.849 
132.692 -359.116 7.821 -420.014 
138.437 -351.145 15.792  -436.155 
144.979  -342.944 23.993  -453.924 
151.635  -334.555 32382  -473.082 
158.145  -326.004 40.933  -493.453 
164.409 -317.306 49.631  —514.905 
164.837 -316.693 50.244 -516.444 

29,288 

164.837  -287.405 79.532  -516.444 
173.455  -278.066 88.871  -540.392 
181.977 -268.024 98.913 567.111 
189.839  -257.983 108.954 594.744 


280.635 


Remarks 


Ja2 


BPT= 1254., L= 151.151 kJ 


AH; AG; 
-—366.937 - -—361.238 
-—366.945  -361.202 
-—383.453 -—358.660 
-426.345 -348.341 
— 424.681 = 392095 
— 422.959 -317.733 
—421.202 -302.821 
—419.425 —288.130 
-419.300 -287.109 
SOO: O12 a COllOs 
=G96;1/0) = —2ioao 
—393.195 —264.059 
SOS is) aya t5)) 


278.114 


log K; 


278.114 MAGNESIUM IODIDE (GAS) Mgl2{[g] 

Phase TE ee S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) | ll kJ / mol [ - 

GAS 298.15 59.622 317.466 317.466 — 160.247 0.000 —254.899 -160.247 —210.529 36.884 
300.00 59.650 317.835 317.467 — 160.137 0.110 —255.487 -160.284 —210.841 SGualn 
400.00 60.722 335.161 319.822 —154.112 6.135 —288.176 -178.448 — 226.822 29.620 
500.00 61.270 348.775 324.300 — 148.009 12.238 —322.397 -223.208 — 234.583 24.507 
600.00 61.586 359.976 329.340 — 141.865 18.382 —357.851 -—223.602 — 236.822 20.617 
700.00 61.783 369.486 334.413 — 135.696 24.551 —394.336 -224.100 — 238.988 17.833 
800.00 61.914 377.745 339.324 — 129.511 30.736 —431.707 -—224.709 — 241.074 15.741 
900.00 62.006 385.043 344.007 -— 123.314 36.933 — 469.853 -225.433 — 243.078 14.108 
1000.00 62.072 391.580 348.443 -—117.110 43.137 —508.690 -—235.223 — 244.236 12.758 
1100.00 62.122 397.498 352.638 — 110.900 49.347 —548.148  -236.071 — 245.097 11.639 
1200.00 62.159 402.905 356.605 — 104.686 55.561 —588.172 -236.922 — 245.880 10.703 
1300.00 62.189 407.882 360.360 —98.469 61.778 —628.715 -—237.776 — 246.592 9.908 
1400.00 62.212 412.491 363.921 —92.249 67.998 —669.737 -365.597 — 243.609 9.089 
1500.00 62.231 416.784 367.304 — 86.027 74.220 -711.203 -365.273 — 234.907 8.180 
1600.00 62.246 420.801 370.523 —79.803 80.444 —753.084 -364.954 — 226.226 7.386 
1700.00 62.259 424.575 373.593 -73.577 86.670 —795.355 -364.639 —217.566 6.685 
1800.00 62.269 428.134 376.525 —67.351 92.896 —837.992 -364.330 — 208.923 6.063 
1900.00 62.278 431.501 379.331 —61.124 99.123 —880.975 -364.025 — 200.298 bI507 
2000.00 62.285 434.695 382.020 —54.896 105.351 —924.286  -363.725 — 191.688 5.006 

References 

Phase al PS Cy 

GAS Jat Jat 

184.243 MAGNESIUM MOLYBDATE MgMo04 

Phase 1 Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) linet kJ / mol ] fos 

SOE 298.15 111.168 118.801 118.801 -1401.226 0.000 -1436.646 -1401.226 -1296.049 227.062 
300.00 111.574 119.489 118.803 -1401.020 0.206 -1436.867 -1401.219 -1295.397 225.549 
400.00 126.943 153.942 123.396 -1389.007 12.219 -1450.584 -1400.153 -1260.252 164.572 
500.00 135.762 183.287 132.516 -1375.841 25.385 -1467.484 -—1398.323 -1225.478 128.025 
600.00 141.968 208.614 143.1387 -1361.940 39.286 -1487.108 -—1396.146 -1191.110 103.695 
700.00 146.910 230.881 154.113 -1347.488 53.738 -1509.105 -1393.780 -1157.122 86.345 
800.00 151.150 250.781 164.974 -1332.581 68.645 -1533.206 -1391.289  -1123.482 73.356 
900.00 154.958 268.807 175.525 -1317.272 83.954 -1559.199 -1388.698 -1090.161 63.271 
1000.00 158.477 285.318 185.691 -1301.599 99.627 -1586.917 -1394.968 -1056.375 55.179 
1100.00 161.785 300.579 195.450 -1285.584 115.642 -1616.221 -1392.099 -1022.653 48.562 
1200.00 164.931 314.792 204.810 -1269.247 131.979 -1646.997 -—1389.042 —989.201 43.059 
1300.00 167.947 328.113 213.787 -1252.602 148.624 -1679.150 -—1385.806 — 956.011 38.413 
1400.00 170.852 340.667 222.406 -1235.661 — 165.565 -1712.595 —1509.367 -—919.448 34.305 
1500.00 173.660 352.550 230.690 -1218.435 182.791 -1747.261 -—1504.626 — 877.475 30.556 

References 

Phase mds Cy 

SOL Nb1 Nb1,e 


] 


866 


Mg3N2 TRIMAGNESIUM DINITRIDE 100.928 

Phase i! GC, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] (SS HU [ kJ / mol ] [ - 

SOL-A 298.15 104.527 87.864 87.864 — 460.658 0.000 —486.855 -—460.658 —400.498 70.166 
300.00 104.583 88.511 87.866 — 460.465 0.193 —487.018 -460.657 — 400.125 69.668 
400.00 107.642 119.016 92.005 —449 853 10.805 —497.460 -460.616 — 379.956 49.617 
500.00 110.701 143.365 99.921 — 438.936 21.722 —510.618 -—460.645 — 359.789 37.587 
600.00 113.760 163.818 108.910 —427.713 32.945 —526.004 -460.766 — 339.608 29.566 
700.00 116.819 181.584 118.050 — 416.184 44.474 —543.293 -460.992 —319.399 23.834 
800.00 119.877 197.383 126.997 — 404.349 56.309 —562.256 -—461.333 — 299.149 19.532 
823.00 120.581 200.790 129.012 — 401.584 59.074 —566.835 -461.428 —294.485 18.691 

1.118 0.920 

SOL-B 823.00 160.553 201.908 129.012 — 400.664 59.994 —566.835 -460.508 — 294.485 18.691 
900.00 163.988 216.419 135.876 — 388.169 72.489 —582.947 -—457.750 —279.077 16.197 
1000.00 168.448 233.928 144.817 — 371.547 89.111 -—605.475 -—480.987 — 257.144 13.432 
1061.00 171.169 243.982 150.232 — 361.189 99.469 -—620.054  -478.605 — 243.560 11.991 

1.025 1.088 

SOL-C 1061.00 123.595 245.007 150.232 —360.101 100.557 —620.054 -477.517 — 243.560 11.991 
1100.00 123.595 249.469 153.672 —355.281 105.377 -—629.697 -477.808 — 234.956 alt aleve 
1200.00 123.595 260.223 162.109 — 342.921 117.737 —655.189 -478.588 —212.844 9.265 
1300.00 123.595 270.116 170.042 —330.562 130.096 —681.713 -479.413 — 190.666 7.661 
1400.00 123.595 279.275 WPA -—318.202 142.456 —709.188 -861.168 — 157.537 5.878 
1500.00 123.595 287.803 184.592 —305.843 154.815 —737.547 -858.513 — 107.370 3.739 
1600.00 123.595 295.779 191.295 —293.483 167.175 —766.730 -855.888 — 57.380 1.873 
1700.00 123.595 303.272 197.664 —281.124 179,534 —796.686 -853.290 -7.552 0.232 
1800.00 123.595 SHO Sih 203.729 —268.764 191.894 —827.370 -850.716 42.123 — 1.222 
1900.00 123.595 317.019 209.517 —256.405 204.253 —858.741 -848.162 91.655 —2.520 
2000.00 123.595 323.359 215.052 —244.045 216.613 —890.763 -845.626 141.053 — 3.684 

References 

Phase H/S Gs 

SOL-A Pa3 Pa3 

SOL-B Pa3 Pa3 

SOL-C Pa3 Pa3 

Mg(NO3)2 MAGNESIUM NITRATE 148.315 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
Liles ts de / (Kamo) [ kJ / mol -— eg Bie 

SOL 298.15 141.929 164.000 164.000 —790.650 0.000 —839.547 -—790.650 —589.182 103.222 
300.00 142.377 164.880 164.003 —790.387 0.263 —839.851 -790.650 — 587.932 102.368 
400.00 168.526 209.345 169.890 —774.868 15.782 —858.606 -789.513 —520.468 67.966 
500.00 196.631 249.949 181.888 —756.619 34.031 —881.594 -—786.049 — 453.559 47.383 
600.00 225.506 288.344 196.455 —735.517 55.186 —908.523 -—780.195 —387.570 33.741 

References 

Phase H/S C, 

SOL La1,Nb1 Lat 


] 


] 


141.685 


Phase WP 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 


References 
Phase mn 2S 


SOL Tk1 


[== 


Cp 


73.415 
73.471 
76.525 
79.580 
82.634 
85.688 
88.743 
91.797 


Cp 


Ku1,e 


MAGNESIUM 2—NICKEL 


S  -(G-H298)/T 


J/(K mol) 


88.701 

89.155 
110.710 
128.114 
142.893 
155.860 
167.502 
178.131 


Remarks 


Hu1 


H H-H298 G 

ie kJ / mol 

88.701 SO, 0.000 = SilLO7o 

88.702 —95.093 0.136 — 81.840 

91.620 — 47.593 7.636 Solon 

97.232 -39.788 15.441  -103.845 

103.640 SSO  — AeHseys a AAAI 

110.192 -—23.261 31.968  -132.364 

116.640 -14.540 40.689 -148.541 

122.890 -5.513 49.716  -165.830 
MPT= 1418. 


AH; AG; 
00.229 —54.119 
— 55.236 —54.112 
18 }0)7/0)) — 53.668 
— 56.528 — 53.063 
—57.747 =—52.265 
—58.870 —51.242 
=O9:S00 =50 2117 
82), 1701. — 48.938 


868 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
~ 1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3105.00 


LIQ 3105.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


References 


Phase Ad Ss 


SOL Jal 
LIQ Jat 


J/(K mol) 


26.924 
27.154 
38.678 
48.523 
57.005 
64.421 
70.998 
76.904 
82.264 
87.173 
91.703 
95.910 
99.841 
103.530 
107.009 
110.301 
113.428 
116.407 
119.251 
121.976 
124.590 
127.104 
1129°526 
131.864 
134.124 
136.312 
138.433 
140.491 
142.492 
144.438 
144.534 
25.063 
169.597 
171.615 
173.675 
175.673 
177.614 
179.500 
181.334 
183.119 
184.858 


MAGNESIUM OXIDE 
S  ~(G-H298)/T ri H-H298 G 

a kJ / mol 
26.924 -601.241 0.000  -609.268 
26.925 -601.172 0.069 -609.318 
28.460 -597.154 4.087 612.625 
31.513  -592.736 8505 616.998 
35.072 588.081 13.160 622.284 
38.746 -583.269 17.972 628.363 
42.374  -578.342 22.899  -635.140 
45.888  -573.327 27.914  -642.540 
49.262  -568.239 33.002  -650.503 
52.488  -563.088 38.153  -658.978 
55.570  —557.882 43.359 667.925 
58.513  -552.625 48.616 677.308 
61.326 -547.321 53.920 -687.098 
64.018  -541.973 59.268  -697.268 
66.597 -536.582 64.659 -707.797 
69.072 -531.151 70.090 —718.664 
71.450 -525.681 75.560  -729.852 
73.739  -520.172 81.069 -741.344 
75.944 -514.626 86.615 -753.128 
78.071  -509.042 92.199  -765.191 
80.127 -503.422 97.819  -777.520 
82.115  -497.766 103.475  -790.105 
84.040  -492.074 109.167 802.938 
85.907 486.347 114.894  -816.008 
87.718  -480.585 120.656  —829.308 
89.478  -474.788 126.453 842.830 
91.188  -468.956 132.285  -856.568 
92.853  -463.090 138.151 -870.515 
94.474 -457.189 144.052  -884.664 
96.055  -451.254 149.987  -899.011 
96.133  -450.956 150.285 899.734 

77.822 

96.133  -373.134 228.107 899.734 
98.344  -366.774 234.467 -915.942 
100.596  -360.080 241.161  -933.207 
102.775  -353.386 247.855 950.675 
104.885  -346.691 254.550  -968.340 
106.932  -339.997 261.244  -986.196 
108.918  -333.302 267.939 -1004.238 
110.847 -326.608 274.633 -1022.461 
112.723  -319.914 281.327 -1040.860 
114.548  -313.219 288.022 -1059.431 


186.553 


AH; AG; 
—601.241 — 568.943 
-—601.245  -568.743 
-—601.264 -557.896 
-601.044 -547.076 
-600.756  -536.310 
-600.475 -525.591 
-600.239 -514.910 
—600.067 -504.255 
-608.916 -—492.858 
—608.783 -—481.258 
-608.615 -469.672 
-—608.413 -458.102 
-735.143  -442.919 
—733.694 -—422.096 
Serie GLO) G/L 
-730.709 -380.740 
=U — =S0iy 
-727.615 -339.741 
=126.028 ——319,367 
-724.416  -299.074 
= (22119 = 278:858 
SUP p3StS TATE 
-719.430  -238.649 
=f 19° ~=216:654 
ilo 963 ee 19823 
-714.223  -178.861 
-712.4389 —159.066 
-710.630 -—139.334 
—708.797 —119.665 
-706.938 -100.058 
— 706.844 =99.079 
- 629.022 —99.079 
— 626.544 — 82.903 
— 623.944 — 65.954 
=621 302 -— 49.085 
— 618.768 —32.291 
—616,192 SNS 
— 613.623 1.078 
-— 611.062 17.657 
— 608.507 34.169 
-— 605.959 50.615 


142.266 


Phase W 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.90 
2400.00 
2408.00 


LIQ 2408.00 
2500.00 


References 


Phase nl § 


SOL Nb1 
LIQ Jat 


(——— == 


C 


116.191 

116.806 
139.375 
151.260 
158.939 
164.632 
169.267 
173.287 
176.925 
180.313 
183.530 
186.629 
189.640 
192.587 
195.485 
198.345 
201.176 
203.983 
206.771 

209.544 
212.304 
215.054 
217.795 
218.014 


230.120 
230.120 


MAGNESIUM DIALUMINIUM TETRAOXIDE 


S 


J/(K mol) 


80.630 

81.351 
118.454 
150.946 
179.244 
204.190 
226.485 
246.659 
265.107 
282.131 
297.959 
312.772 
326.713 
339.898 
352.420 
364.357 
375.774 
386.727 
397.261 
407.416 
417.228 
426.726 
435.937 
436.662 

81.664 
518.326 
526.954 


—(G-H298)/T H H-H298 G 

[ kJ / mol 

80.630 -—2299.903 0.000 -2323.943 
80.632 -—2299.687 0.216 -2324.093 
85.5388 -—2286.736 13.167 -—2334.118 
95.447 -—2272.153 27.750 -2347.626 
107.107 -2256.621 43.282 -2364.167 
119.230 -2240.431 59.472 -2383.364 
131.268 -—2223.729 76.174 -2404.917 
142.986 -2206.597 93.306 -2428.590 
154.289 -2189.084 110.819 -2454.192 
165.147 -2171.221 128.682 -2481.564 
175.562 -—2153.027 146.876 -2510.578 
185.553 -2134.519 165.384 -2541.122 
195.143 -2115.705 184.198 -—2573.103 
204.358 -—2096.593 203.310  -2606.440 
213.224 -2077.189 222.714 -—2641.061 
221.765 -2057.497 242.406  -2676.904 
230.007 -2037.521 262.382  -2713.915 
237.969 -2017.263 282.640 -2752.044 
245.672 -1996.725 303.178 -2791.246 
253.133 -1975.909 323.994 -2831.483 
260.371 -—1954.816 345.087 -—2872.718 
267.398 -1933.448 366.455 -2914.918 
274.229 -1911.806 388.097 -2958.054 
274.768 -1910.063 389.840 -2961.544 

196.648 

274.768 -—1713.415 586.488 -2961.544 
283.891 -1692.244 607.659 -3009.630 


869 


MgAI204 
AH, AG; log K; 
=| [ = 

—2299.903 -2175.011 381.053 
—2299.932 -2174.236 378.568 
—2300.488  -—2132.206 278.438 
—2299.974 -—2090.183 218.360 
—2299.057 -—2048.307 178.321 
—2298.014 -—2006.597 149.734 
—2297.013 -1965.036 128.304 
-—2296.208 -—1923.590 111.642 
-—2325.715 -1879.944 98.198 
—2324.483 -1835.424 Simlon 
—2323.001 -1791.028 77.961 
—2321.271 -1746.765 70.186 
—2446.261 -1699.016 63.391 
—2442.859 -1645.759 57.310 
—2439.218 -—1592.737 51.998 
—2435.338 -—1539.949 47.317 
—2431.222  -1487.397 43.163 
—2426.871 -—1435.080 39.453 
—2422.287 -1382.998 36.120 
—2417.470 -1331.151 Som 
—2412.422 -—1279.538 30.380 
—2407.144 -1228.161 27.892 
—2401.635 -1177.018 25.617 
—2401.185 -1172.937 25.443 
—2204.537 -—1172.937 25.443 
—2198.251 -1133.642 23.686 


] 


870 


MgOH{g] 


Phase aT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase aS 


GAS Jal 


Jal 


MAGNESIUM MONOHYDROXIDE (GAS) 


S 


J/(K mol) 


226.464 
226.730 
239.709 
250.433 
259.522 
267.398 
274.346 
280.568 
286.207 
291.371 
296.141 
300.576 
304.721 
308.615 
312.288 
315.763 
319.062 
322.201 
325.195 
328.056 
330.796 
333.425 
335.951 
338.382 
340.724 
342.985 
345.168 
347.280 
349.325 


~(G-H298)/T H H-H298 G 

ie kJ / mol 
226.464 -164.766 0.000 232.286 
226.465 -164.686 0.080 232.705 
228.208 -160.166 4.600 256.049 
231.613 -155.356 9.410 280.572 
235.526 -150.368 14.398  -306.082 
239.529 -145.258 19.508 332.436 
243.455 -140.054 24.712  -359.530 
247.239 -134.771 29.995  -387.281 
250.859  -129.417 35.349 -415.625 
254.310 -123.999 40.767 444.507 
257.600 -118.516 46.250  —473.886 
260.737 -112.975 51.791 503.724 
263.732 -107.381 57.385 533.991 
266.596  -101.737 63.029 -564.660 
269.338 -96.046 68.720 -595.707 
271.968 -90.313 74.453 -627.111 
274.493 -84.542 80.224 -658.854 
276.922 -78.737 86.029  -690.918 
279.261  -72.900 91.866 -723.289 
281.517.  -67.085 97.731 755.953 
283.696  -61.144 103.622  -788.896 
285.801 55.230 109.536  -822.108 
287.838  -49.295 115.471 -855.578 
289.812  -43.340 121.426  -889.295 
291.725 -37.368 127.398  -923.251 
293.582 31.378 133.388  -957.437 
295.386  -25.374 139.392  -991.846 
297.139 -19.356 145.410 -1026.469 
298.844 -13.324 151.442 -1061.299 


AH; AG; 
— 164.766 — 172.480 
— 164.786 — 172.528 
— 165.755 — 174.957 
— 166.605 -177.158 
— 167.449 —179.189 
— 168.339 — 181.077 
-— 169.301 — 182.832 
-— 170.348 — 184.461 
-180.434  -185.211 
— 181.553 — 185.634 
— 182.648 — 185.957 
— 183.722 — 186.189 
-311.744  -182.711 
-—311.603 —173.499 
—311.450 — 164.297 
—311.288 — 155.105 
-—311.121 — 145.922 
—310.950 — 136.749 
—310.778 — 127.585 
—310.607 — 118.430 
— 310.439 — 109.282 
—310.274 -— 100.142 
—310.115 -—91.010 
-309.961 — 81.883 
— 309.814 —72.763 
— 309.674 — 63.649 
—309.542 — 54.539 
—309.418 — 45.434 
—309.302 — 36.333 


871 


58.320 MAGNESIUM HYDROXIDE Mg(OH)2 

Phase il- C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] = //(N tine) I I kJ / mol ] [ - 

SOL 298.15 HANS 63.220 63.220 —924 664 0.000 —943.513 -924.664 — 833.644 146.051 
300.00 77.590 63.699 63,222 —924.521 0.143 —943.631 -924.675 — 833.079 145.052 
400.00 91.703 88.191 66.465 —915.974 8.690 -—951.250 -924.556 — 802.532 104.800 
500.00 99.617 109.570 72.998 — 906.378 18.286 —961.163 -923.610 -—772.124 80.663 
542.20 102.124 WAALS) 76.166 -—902.120 22.544 -—965.961 -—923.070 —759.360 73.156 

References 

Phase H/S Cp Remarks 

SOL Jal Jat Jal NDPii="542:2 

76.765 MAGNESIUM CHLORIDE HYDROXIDE Mg(OH)CI 

Phase ip Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
ne == J/(K mol) al kJ / mol [ - 

SOL 298.15 74.116 83.701 83.701 -—799.600 0.000 —824.555 -799.600 —731.488 128.154 
300.00 74.228 84.160 83.702 -—799.463 0.137 —824.711 -799.594 —731.066 127.290 
400.00 80.283 106.343 86.686 -—791.737 7.863 —834.274 -799.092 —708.288 92.493 
500.00 86.337 124.908 92.520 —783.406 16.194 —845.860 -—798.206 — 685.682 71.633 
600.00 92.391 141.184 99.301 -—774.470 25.130 —859.180 -796.918 — 663.291 57.745 
700.00 98.445 155.881 106.350 — 764.928 34.672 —874.045 -795.215 —641.149 47.843 
800.00 104.500 169.422 113.398 — 754.781 44.819 -—890.318 -—793.088 -—619.279 40.435 

References 

Phase H/S Cy 

SOL Lai,Nb1 La 


] 


872 


MgSiO3 


Phase T 
[K] 


SOL=1 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
903.00 


SOL-2 903.00 
1000.00 
1100.00 
1200.00 
1258.00 


SOL-3 1258.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1850.00 


LIQ 1850.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 


References 


Phase A fs 


SOL-1 Jal 
SOL-2 Jal 
SOL-3 Jat 


LIQ Jal 


Cy 


81.946 
82.255 
94.238 
101.552 
107.027 
111.636 
115.781 
119.658 
WIL 


120.340 
120.340 
120.340 
120.340 
120.340 


122.432 
122.432 
122.432 
122.432 
122.432 
122.432 
122.432 
122.432 


146.440 
146.440 
146.440 
146.440 
146.440 
146.440 
146.440 
146.440 
146.440 
146.440 
146.440 


S 


J/(K mol) 


67.768 
68.276 
93.759 
115.624 
134.641 
151.493 
166.674 
180.537 
180.936 
0.741 
181.677 
ISSR 
205.425 
215.896 
221.576 
WV 2ehr 
222.873 
226.894 
235.967 
244.414 
252.316 
259.738 
266.736 
270.091 
40.709 
310.800 
314.705 
322.217 
329.362 
336.174 
342.683 
348.916 
354.894 
360.637 
366.164 
371.490 


MAGNESIUM METASILICATE 


—(G-H298)/T H H-H298 G 
[ kJ / mol 
67.768 -1548.917 0;000- -= 1569122 
67.770 -1548.765 0.152 -1569.248 
71.163 -—1539.878 9.089 -1577.382 
77.923 -1530.067 18.850 -1587.878 
85.825 -1519.628 29.289 —1600.412 
94.025 -1508.689 40.228 -1614.735 
102.173 -1497.316 51.601 -1630.655 
110.121 -1485.542 63.375 -1648.026 
110.355 -1485.183 63.734  -1648.568 
0.669 
110.355 -1484.514 64.403 -1648.568 
117.879 -1472.841 76.076 -1666.796 
125.325 -1460.807 88.110  -1686.774 
132.442 -1448.773 100.144 -1707.848 
136.422 -1441.793 107.124 —-1720.536 
1.632 
136.422 -1440.161 108.756 -1720.536 
139.280 -1435.019 113.898 -1729.981 
145.867 -1422.776 126.141 -1753.130 
152.158 -1410.533 138.384 -1777.154 
158:1745 = 1:398:289 5 31501628. (1601-995 
163.932 -1386.046 162.871 -1827.601 
169.451 -1373.803 175.114 -1853.928 
172.126 -1367.681 181.236 -1867.349 
75.312 
172.126 -1292.369 256.548 -1867.349 
175.827 -1285.047 263.870 -1882.988 
182.960 -1270.403 278.514  -1914.837 
189.763 -1255.759 293.158 -1947.419 
196.264 -1241.115 307.802 -1980.698 
202.490 -1226.471 322.446 -2014.643 
208.462 -1211.827 337.090 -2049.226 
214.200 -1197.183 351.734 -2084.418 
219.723 -1182.539 366.378 -2120.196 
225.045 —-1167.895 381.022 -2156.538 
230.181 -1153.251 995.666 -2193.423 


AH; AG; 
~1548.917 -1462.022 
~1548.930 -1461.482 
~1549.173 -1432.276 
~1548.898 -1403.076 
~1548.361 -1373.959 
-1547.658 -1344.945 
~1546.821 -1316.042 
~1545.856 —1287.251 
~1545.825 -1286.389 
~1545.156 -1286.389 
~1553.164 —1257.885 
~1552.312 -1228.400 
~1551.564 -1198.987 
~1551.174 —1181.955 
~1549.542 -1181.955 
-1549.190 -1169.689 
~1675.378 -1136.897 
~1673.500 -1098.500 
~1671.701 -1060.226 
~1720.158 —1021.615 
~1718.287 -980.579 
~1717.365  -960.099 
~1642.053  -960.099 
~1639.939  -941.697 
~1635.737 905.056 
~1631.570  -868.624 
~1627.436  -832.391 
~1623.336  -796.344 
~1619.270  -760.475 
~1615.236  -724.775 
~1611.234 689.236 
-1607.265  -653.850 
~1603.326  -618.610 


100.389 


log Ky 
[ = 


256.140 
254.467 
187.036 
146.578 
119.614 
100.361 
85.929 
74.710 
74.412 


74.412 
65.705 
58.332 
52.191 
49.077 


49.077 
46.999 
42.418 
38.253 
34.613 
31.390 
28.456 
27.108 


27.108 
25.889 
23.638 
21.606 
19.763 
18.086 
16.551 
15.143 
13.847 
12.649 
11.540 


] 


140.693 


Phase ls 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2171.00 


LIQ 2171.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase ads 


SOL Jat 
LIQ Jat 


== 


Cp 


118.717 
ake Rahays 
137.398 
148.766 
156.557 
162.392 
167.078 
171.043 
174.530 
177.684 
180.593 
183.315 
185.887 
188.335 
190.676 
OZR 2i 
195.079 
1972155 
199.153 
201.074 
202.391 


205.016 
205.016 
205.016 
205.016 
205.016 
205.016 
205.016 
205.016 
205.016 
205.016 


MAGNESIUM ORTHOSILICATE 


S —(G-H298)/T H H-H298 G AH 
J/(K mol) lee kJ / mol 


95.140 9531402 =21:/6.935 0.000 -2205.301 -—2176.935 
95.876 SOG — SPATS 0.220 -2205.478 -—2176.953 
132.875 100.063 -2163.810 13.125 -2216.960 -2177.215 
164.845 109.899 -2149.462 27.473 -—2231.884 —2176.601 
192.696 121.428 -2134.174 42.761 -2249.792 -—2175.583 
217.287 133.400 -2118.215 58.720 -—2270.315 —2174.390 
239.287 145.285 -2101.734 75.201 -—2293.163 —2173.136 
259.200 156.853 -2084.823 92.112 -2318.103 —2171.877 
277.405 168.011 -2067.541 109.394  -2344.946 -2188.541 
294.190 178.729 -2049.928 127.007 -2373.537 -—2187.128 
309.777 189.008  -2032.012 144.923 -2403.744 -—2185.537 
324.340 198.864 -—2013.816 163.119 -2435.458 -—2183.775 
338.021 208.320 -1995.354 181.581 -2468.583 —2435.778 
350.930 217.401 -1976.642 200.293  -2503.037 -—2431.331 
363.160 226.132 -1957.691 219.244 -2538.746 -—2426.736 
374.787 234.537 -1938.510 238.425 -2575.649 -—2472.180 
385.876 242.639 -1919.110 257.825 -2613.686 —2467.088 
396.479 250.459 -1899.497 277.438  -2652.808 -—2461.831 
406.643 258.016 -1879.681 297.254 -2692.967 -—2456.417 
416.406 265.328 -1859.669 317.266 -2734.123 —2450.853 
423.114 270.379 -1845.346 331.589 -2763.927 —2446.816 
32.763 71.128 

455.877 270.379 -1774.218 402.717 -2763.927 —2375.688 
458.597 272.842 -1768.272 408.663 -2777.187 -—2373.950 
467.711 281.118 -1747.771 429.164 -—2823.506 —2367.986 
476.436 289.075 -1727.269 449.666 -2870.716 -—2362.067 
484.805 296.738 -1706.768 470.167 -2918.781 —2356.192 
492.846 304.127 -1686.266 490.669 -2967.666 —2350.359 
500.584 311.261 -1665.764 511.171 -3017.340 -—2344.569 
508.089 318.157 -1645.263 531.672 -3067.773 —2338.820 
515.234 324.829 -1624.761 552.174 -3118.939 -—2333.111 
522.184 331.292 -1604.260 572.675 -3170.812 —2327.440 


873 


Mg2Si04 
AG; log Ky 
(fe 
-—2057.875 360.531 
—2057.137 358.179 
—2017.124 263.409 
—1977.161 206.553 
— 1937.364 168.663 
—1897.754 141.612 
— 1858.320 121.336 
—1819.043 105.575 
—1778.390 92.894 
—1737.442 82.504 
— 1696.631 73.852 
— 1655.959 66.537 
—1608.172 60.002 
—1549.211 53.948 
—1490.552 48.662 
— 1431.738 43.992 
— 1370.682 39.776 
—1309.913 36.012 
— 1249.425 32.632 
—1189.212 29.580 
—1146.624 27.588 
—1146.624 27.588 
—1130.217 26.835 
—1073.818 24.387 
—1017.677 22.149 
—961.781 20.095 
— 906.120 18.204 
— 850.683 16.457 
—795.459 14.839 
-—740.439 leresa 
— 685.617 11.938 


] 


874 


Mg3Si205(OH)4 CHRYSOTILE Pa Ae 
Phase T C, s —(G-H298)/T H H-H298 G AH; AG; log K; 
ae) [TK tate) leh kJ / mol ] [ - ] 
SOL 298.15 273.680 221.296 221.296  -—4365.598 0.000 -—4431.577 —4365.598 -4037.962 707.434 
300.00 274.942 222.993 221.301  -4365.091 0.507 —4431.988 -—4365.654 -—4035.929 702.718 
400.00 323.919 309.533 232./68 -4334.892 30.706 -—4458.705 -—4366.536 -—3925.786 512.655 
500.00 353.690 385.217 255.860  -—4300.920 64.678 -—4493.528 -—4364.738 -3815.766 398.630 
600.00 375.902 451.740 283.076 -—4264.399 101.199 -4535.443 -4361.407 -3706.264 322.659 
700.00 394.544 511.118 311.487 -4225.856 139.742 -4583.639 -—4356.996 -3597.409 268.442 
800.00 411.284 564.910 339.854 -—4185.553 180.045 -4637.481 -—4351.699 -3489.249 227.825 
900.00 426.917 614.264 367.689 -4143.636 221.962 -4696.473 -—4345.597 -3381.801 196.275 
1000.00 441.864 660.022 394.616 -4100.192 265.406 -4760.214 -4365.577 -3272.800 170.954 
References 
Phase il PS Cy 
SOL Nb1,S5 S5 
Mg3Si4010(OH)2 TALC 379.266 
Phase Ai Gy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [SU ll) [ kJ / mol ] [ - ] 
SOL 298.15 321.698 260.697 260.697  -—5922.498 0.000 -6000.225 —5922.498 -—5542.603 971.041 
300.00 323.050 262.691 260.703  -5921.902 0.596 -6000.709 -—5922.567 -—5540.245 964.642 
400.00 376.678 363.715 274.113 -5886.657 35.841 -6032.143 -5924.199 -5412.457 706.794 
500.00 410.915 451.654 301.027 -5847.185 75.313 -6073.012 -—5923.125 -5284.605 552.079 
600.00 437.519 528.999 332.706 -—5804.722 117.776 -6122.121 -—5920.415 -—5157.133 448.968 
700.00 460.518 598.203 365.776 -—5759.799 162.699 -6178.541 -5916.466 -—5030.216 375.359 
800.00 481.597 661.088 398.817 -5712.681 209.817 -6241.552 -5911.423 -—4903.940 320.194 
900.00 501.560 718.973 431.216 -5663.516 258.982 -6310.592 -5905.330  -4778.360 277.329 
1000.00 520.829 772.820 462.714 -5612.392 310.106 -6385.212 -—5925.037 -—4651.241 242.956 
1100.00 539.644 823.345 493.225 -5559.366 363.132 -6465.046 -5916.516 -4524.262 214.839 
References 
Phase lal fs Ga 
SOL Nb1 S5 


875 


780.820 ANTHOPHYLLITE Mg7Si8022(OH)2 


Phase  T CG S  -(G-H298)/T H H-H298 G AH; et log K; 
= mol) Teal kJ / mol 3) fie 


SOL 298.15 628.991 558.982 558.982 -12086.405 0.000 —12253.066—12086.405 -—11367.041 1991.458 
300.00 632.281 562.883 558.994 —12085.238 1.167 —12254.103-12086.563 -11362.577 1978.401 
400.00 752.921 763.493 585.527 -—12015.218 71.187 —12320.616—12089.939 -—11120.503 1452.189 
500.00 816.424 938.936 639.081 -11936.478 149.927 —12405.946—12087.742 -10878.329 1136.451 
600.00 857.436 1091.635 702.065 -11852.663 233.742 -—12507.644—12083.290 -10636.841 926.019 
700.00 887.830 1226187 767.520 —11765.338 321.067 —12623.669-12077.880 -10396.186 775.773 
800.00 912.564 1346.402 832.499 -—11675.283 411.122 —12752.404-—12072.045 -10156.339 663.141 
900.00 934.008 1455.149 895.736 —11582.933 503.472 —12892.568-12066.003 -9917.237 575.581 
1000.00 953.408 1554575 956.719 —11488.549 597.856 —13043.124-12122.485 -9673.510 505.292 
1100.00 971.473 1646.301 1015.292 -—11392.296 694.109 —13203.226-12115.468 -9428.944 447.743 


References 
Phase eS c 


SOL $5 $5 


876 


MgTiO3 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
1903.00 


LIQ 1903.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase AAS 


SOL Jat 
LIQ Jal 


Cp 


91.893 

SAAS, 
105.184 
113.185 
118.512 
122.361 
125.343 
127.787 
129.880 
131.736 
133.425 
134.994 
136.474 
137.888 
139.250 
140.572 
141.862 
143.126 
143.164 


163.176 
163.176 
163.176 
163.176 
163.176 
163.176 
163.176 
163.176 
163.176 
163.176 
163.176 
163.176 


S 


J/(K mol) 


74.559 

75.128 
103.588 
127.985 
149.121 
167.693 
184.234 
199.143 
Alaa 
225.185 
236.721 
247.463 
297.922 
266.986 
PS) SPX, 
284.411 
292.482 
300.186 
300.412 

47.490 
347.902 
356.015 
363.976 
371.567 
378.821 
385.765 
392.426 
398.826 
404.985 
410.919 
416.645 
422.177 


MAGNESIUM TITANIUM TRIOXIDE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 

74,559" =1572,596 0.000 -1594.786 
74.561 —1572.386 0.170 -1594.924 
78.353 -1562.462 10.094 -—1603.897 
85.900 -1551.514 21.042 -1615.506 
94.716 -1539.913 32.643 -1629.385 
103.841 -1527.860 44696 -1645.245 
112.876 =1515.469"~ 57.087, =1662,856 
121.646 -1502.809 69.747 -1682.038 
130.085 -1489.923 82633 -1702.641 
138.171 -1476.841 95.715 -1724.544 
145.909 -1463.582 108.974 -1747.647 
153.312 -1450.160 122.396 -1771.862 
160.400 -1436.586 135.970 -1797.116 
167.194 -1422.867 149.689 -1823.346 
173.713 -1409.010 163.546 -1850.496 
17S,O77- © =1395.019" 177,037" =1876.517 
186.005 -1380.897 191.659 -1907.365 
191.813 -1366.647 205.909 -1937.001 
191.984 -1366.218 206.338 -1937.902 

90.374 

191.984 -1275.844 296.712 -1937.902 
199.745 -1260.016 312.540 -1972.045 
207.377 -1243.698 328.858 -—2008.048 
214.669 -1227.380 345.176 -2044.828 
221.650 -1211.063 361.493 -2082.350 
228.344 -1194.745 377.811 -2120.582 
234.775 -1178.428 394.128 -2159.494 
240.962 -1162.110 410.446 -2199.058 
246.924 -1145.792 426.764 -2239.251 
252.676 -1129.475 443.081 -—2280.048 
258.232 -1113.157 459.399 -2321.428 
263.605 -1096.840 475.716 -2363.370 


AH; AG; 
-—1572.556 -1484.125 
-—1572.560 -1483.577 
-—1572.233 -1453.939 
—1571.242 -1424.472 
-1569.952 -1395.236 
—1568.558 -1366.226 
—1567.166 -1337.417 
=1565:835. —1308:779 
—1573.542 —1279.526 
—1572.293' —-1250.185 
—1575.032 —1220.839 
—1573.235 —1191.396 
—1698.357 -1158.464 
—1695.296 -—1120.007 
=1692:212) — 1081755 
-1689.115 -1043.696 
—1686.014 -1005.819 
-—1682.914  -968.115 
— 1682.821 — 966.987 
-—1592.447 —966.987 
-1601.697 -—934.784 
= 1596.693  *.—901.561 
= LOSIhi225—OOG.Oui 
—1586.786 -—835.817 
—1581.882 —803.271 
SOE Vil 2a O29 
SNOLea A) S04 82 
-—1567.367 -706.819 
— 1562.591 - 675.035 
—1557.845 —-643.420 
-—1553.128 —611.969 


120.183 


log K; 
ae 


260.013 
258.314 
189.865 
148.814 
121.466 
101.949 
87.324 
75.960 
66.836 
59.366 
53.142 
47.871 
43.223 
39.002 
35.316 
32.069 
29.188 
26.615 
26.542 


26.542 
24.414 
22.425 
20.623 
18.982 
17.483 
16.108 
14.842 
13.674 
12.593 
11.589 
10.655 


200.062 


Phase YT 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
1963.00 


LIQ 1963.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nA ks 


SOL Jat 
LIQ Jat 


——= 


Cp 


146.877 
147.341 
165.658 
176.678 
184.556 
190.869 
196.319 
201.253 
205.862 
210.254 
214.497 
218.634 
222.694 
226.695 
230.653 
234.576 
238.472 
242.347 
244.778 


261.082 
261.082 
261.082 
261.082 
261.082 
261.082 
261.082 
261.082 
261.082 
261.082 
261.082 
261.082 


MAGNESIUM DITITANIUM PENTOXIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) il kJ / mol 


135.603 135.603 -—2509.354 0.000 -2549.784 
136.513 135.606 -2509.082 0.272 -2550.036 
181.676 141.640 -2493.339 16.015 -2566.010 
219.909 153.571 -2476.185 33.169 ~=2586.140 
252.849 167.436 -2458.106 51.248 -2609.816 
281.787 181.747 -2439.325 70.029 -2636.577 
307.637 195.896 -2419.961 89.393 -—2666.070 
331.049 209.632  -2400.079 109.275 -2698.023 
352.494 222.861 -2379.721 129.633 -2732.215 
372.322 235.558 -2358.914 150.440 -2768.468 
390.799 247.734 —2337.675 171.679 -2806.634 
408.132 259.412 -2316.018 193.336 -2846.590 
424.484 270.624  -2293.951 215.403 -2888.228 
439.985 281.403 -2271.481 237.873 -2931.458 
454.742 291.779  -2248.613 260.741 -—2976.200 
468.843 301.783 -2225.352 284.002 -3022.385 
482.361 311.442 —2201.699 307.655 -3069.950 
495.359 320.782 -2177.658 331.696 -3118.840 
503.304 326.513  -2162.313 347.041 -3150.298 
74.600 146.440 
577.904 326.513 -2015.873 493.481 -3150.298 
582.779 331.209 ° —2006.213 503.141 —3171.771 
595.517 343.494 -1980.105 529.249 -3230.691 
COGCC RIS OO122 81003. 99 000.30 /an = 3290:000 
619.268 366.457 -1927.889 581.465 -3352.206 
630.380 377.224 -1901.781 607.573 -3414.692 
641.0388 387.565 -1875.673 633.681 -3478.267 
651.277 = 397.512 -1849.564 659.790 -3542.886 
661.131 407.095 -—1823.456 685.898 -3608.509 
670.626 416.338 -1797.348 712.006 -3675.100 
679.787 425.265 -1771.240 738.114 -3742.623 
688.638 433.898 -1745.132 764.222 -3811.047 


877 


MgTi205 
AH; AG; log K; 
[ bo 

—2509.354  -2368.788 415.002 
—2509.357 -2367.916 412.291 
—2508.771 -—2320.824 303.068 
—2507.334 -2273.992 237.562 
—2505.510 -—2227.490 193.920 
—2503.515 -2181.310 162.771 
—2501.457 -—2135.421 139.429 
-—2499.390  -2089.790 121.288 
-—2506.282 -2043.632 106.748 
-—2504.122 -1997.470 94.852 
—2509.842 -1951.273 84.937 
—2506.379 -1904.864 76.538 
-—2629.671 -—1855.102 69.215 
—2624.618 -1799.951 62.680 
—2619.385 -1745.143 56.973 
—2613.987 -1690.667 51.948 
—2608.4389 -1636.513 47.490 
—2602.749 -1582.672 43.511 
—2627.386 —1548.558 41.207 
—2480.946 -1548.558 41.207 
—2478.174 -—1531.010 39.986 
—2470.721 -—1483.835 36.908 
—2463.324 -1437.014 34.119 
—2455.984 -1390.528 31.580 
—2448.700 -—1344.360 29.259 
—2441.469 -1298.495 Pf ileh| 
—2434.293 -1252.918 25.171 
-—2427.170 —-1207.616 23.363 
—2420.098 -1162.577 21.688 
-—2413.075 -1117.789 20.134 
—2406.101 -1073.243 18.687 


878 


Mg2Ti04 


Phase WV 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2005.00 


LIQ 2005.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase int es 


SOL Jal 
LIQ Jat 


a 


Cp 


128.575 
129.026 
146.285 
156.410 
163.687 
169.582 
174.708 
179.358 
183.686 
187.779 
191.691 
195.454 
199.091 
202.616 
206.039 
209.368 
212.609 
215.765 
218.840 
218.992 


228.446 
228.446 
228.446 
228.446 
228.446 
228.446 
228.446 
228.446 
228.446 
228.446 
228.446 


DIMAGNESIUM TITANIUM TETRAOXIDE 


J/(K mol) 


115.102 
115.899 
155.653 
189.460 
218.649 
244.337 
267.323 
288.172 
307.296 
324.997 
341.505 
356.998 
371.616 
385.473 
398.659 
411.251 
423.310 
434.890 
446.036 
446.582 

64.690 
511.273 
521.848 
532.476 
542.630 
552.353 
561.679 
570.638 
579.260 
587.568 
595.585 


AG; 


S  -(G-H298)/T 4 H-H298 G AH; 
te kJ / mol 
115.102 -2164.383 0.000 -2198.701 -2164.383 
115.104 -2164.145 0.238 -2198.914 -2164.392 
120.407 -2150.285 14.098 -2212.546 -2164.165 
130.925 -2135.115 29.268 -2229.846 -2163.152 
143.169 -2119.095 45.288 -2250.285 —2161.809 
155.823 -2102.423 61.960 -2273.459 -2160.328 
168.349 -2085.204 79.179 -2299.062 -2158.798 
180.522 -2067.498 96.885 -2326.853 -2157.263 
192.256 -2049.343 115.040 -2356.639 -2173.639 
203.529 -2030.768 133.615 -2388.265 -2171.915 
214.346 -2011.793 152.590 -2421.599 -2173.976 
224.730 -1992.435 171.948 -2456.532 -2171.298 
234.704 -1972.707 191.676 -2492.969 -2422.299 
244.298 -1952.620 211.763 -2530.830 -2416.771 
253.537 -1932.187 232.196 -2570.041 -2411.022 
262.446 -1911.416 252.967 -2610.542 -2405.070 
271.050 -1890.316 274.067 -2652.274 -2398.927 
279.371 -1868.897 295.486 -2695.188 -2392.606 
287.427 -1847.166 317.217 -2739.237 -2400.250 
287.823 -1846.071 318.312 -2741.469 -2399.918 
129.704 
287.823 -1716.367 448.016 -2741.469 -2270.214 
298.173 -1694.665 469.718 -2790.546 -2263.034 
308.583 -1671.820 492.563 -2843.266 -2255.519 
318.540 -1648.975 515.408 -2897.025 -2248.049 
328.081 -1626.131 538.252 -2951.778 -2240.624 
337.240 -1603.286 561.097 -3007.483 -2233.242 
346.046 -1580.442 583.941 -3064.102 -2225.903 
354.524 -1557.597 606.786 -3121.599 —2218.607 
362.700 -1534.752 629.631 -3179.943 -2211.352 
370.593 -1511.908 652.475 -3239.103 -2204.136 
378.223 -1489.063 675.320 -3299.051 —2196.959 


603.329 


—2047.715 
— 2046.991 
—2007.859 
— 1968.890 
— 1930.160 
— 1891.668 
— 1853.392 
—1815.309 
— 1775.880 
—1736.186 
— 1696.539 
— 1656.859 
—1610.138 
=1552.318 
—1494.874 
— 1437.796 
— 1381.074 
—1324.699 
—1268.215 
— 1265.385 


—1265.385 
—1217.943 
—1168.353 
—1119.104 
—1070.178 
—1021.562 
—973.239 
=9209:199 
— 877.427 
SEPSIS) IS 
— 782.650 


160.488 


log K; 
= 


358.751 
356.413 
262.200 
205.689 
168.035 
141.158 
121.014 
105.358 
92.762 
82.445 
73.848 
66.573 
60.075 
54.057 
48.803 
44.178 
40.078 
36.419 
33.122 
32.966 


32.966 
30.295 
27.740 
25.416 
23.292 
21.344 
19.553 
17.899 
16.369 
14.948 
13.627 


879 


262.858 MAGNESIUM ORTHOPHOSPHATE Mg3(PO04)2 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) ql kJ / mol [ - 

SOL 298.15 213.107 189.201 189.201 -3780.662 0.000 -3837.072 -—3780.662 -3538.696 619.965 
300.00 213.593 190.520 189.205 -3780.267 0.395 -3837.423 -3780.711 -3537.194 615.880 
400.00 239.026 255.491 197.891 -3757.622 23.040 -3859.819 -3784.106 -3455.325 451.219 
900.00 262.568 311.395 215.122 -3732.525 48.137 -3888.223 -3784.517 -3373.048 352.380 
600.00 284.045 361.197 235.389 -3705.177 75.485 -3921.896 -—3783.4383 -3290.833 286.492 
700.00 303.399 406.464 256.643 -3675.787 104.875 -3960.312 -3781.040 -3208.906 239.451 
800.00 320.605 448.124 278.008 -—3644.569 136.093  -4003.068 -—3777.501 -3127.401 204.198 
900.00 335.651 486.776 299.083 -3611.738 168.924 -4049.837 -—3772.977 -3046.401 176.809 
1000.00 348.531 522.826 319.675 -3577.511 203.151 -4100.337 -3794.481 -—2963.676 154.807 
1100.00 359.242 556.564 339.693 -3542.104 238.558  -4154.325 -3788.167 -2880.894 136.802 
1200.00 367.781 588.204 359.098 -3505.735 274.927 -4211.580 -3908.191 -—2796.545 121.730 
1300.00 374.148 617.908 377.876 -3468.620 312.042 -4271.901 -3898.915 -2704.280 108.659 
1400.00 378.340 645.802 396.028 -3430.978 349.684  -4335.101 -—4270.133 -2601.861 97.077 
1500.00 380.358 671.987 413.562 -3393.025 387.637 -4401.005 —4256.713 -2483.166 86.472 
1600.00 380.202 696.541 430.489 -3354.979 425.683 -4469.444 -4243.312 -2365.368 Ti224 
1621.00 379.892 701.497 433.968 -3346.998 433.664 -4484.124 -—4240.520 -2340.738 75.427 

74.853 121.336 

LIQ 1621.00 474.718 716.349 433.968 -3225.662 555.000 -4484.124 -4119.184 -2340.738 75.427 
1700.00 475.386 798.955 450.408 -3188.133 592.529 -4546.355 -4101.217 -2254.496 69.272 
1800.00 476.231 826.151 470.5384 -3140.552 640.110 -4627.623 -—4078.489 -2146.521 62.290 
1900.00 477.076 851.922 489.935 -—3092.886 687.776 -—4711.538 -—4055.775  -2039.809 56.078 
2000.00 477.922 876.414 508.651 -3045.136 735.526 -4797.965 -—4033.074 -1934.293 50.519 

References 

Phase H/S$S Cy 

SOL Co1 Jal 

LIQ Jat Jal 

255.810 2—MAGNESIUM LEAD Mg2Pb 

Phase V Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) i Il kJ / mol ] [ - 

SOL 298.15 72.466 110.876 110.876 —49.706 0.000 -82.764 -49.706 — 43.963 7.702 
300.00 72.530 WW MOEA —49.572 0.134 -82.969  -49.714 — 43.927 7.648 
400.00 75.981 132.663 113.763 —42.146 7.560 -95.211 -50.121 — 41.936 5.476 
500.00 79.433 149.988 119.327 -—34.376 15.330  -109.370 -50.501 -39.845 4.163 
600.00 82.885 164.776 125.699 —26.260 23.446 -125.125  -50.855 -—37.681 3.280 
700.00 86.337 177.812 132.230 —17.799 31.907  -142.267  -56.022 -—34.662 2.587 
800.00 89.789 189.566 138.674 -8.992 40.714 -160.645  -56.278 —31.592 2.063 
811.40 90.182 190.839 139.398 -7.966 41.740 -162.813 -56.298 —31.240 2.011 

References 

Phase H/S Cy Remarks 

SOL Tk1 Tk1,e Hut DPT= 811.4 (peritec.) 


] 


880 


MgS 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase ny Ss 


SOL Jal 


Jat 


S 


J/(K mol) 


50.334 

50.616 

64.030 

74.810 

83.824 

91.565 

98.348 
104.384 
109.827 
114.793 
119.367 
123.612 
127.574 
131.291 
134.795 
138.110 
141.258 
144.257 
147.122 
149.868 
152.504 
155.042 
157.490 
159.855 


MAGNESIUM SULFIDE 


~(G—-H298)/T H H-H298 G 
kJ / mol 

50.334  -345.724 0.000 -360.731 
50.334 -345.640 0.084  -360.824 
52.150  -340.972 4.752  -366.584 
55.639 -336.138 9.586  -373.543 
59.606 -331.193 14.531  -381.487 
63.631  -326.170 19.554 -390.266 
67.556 -321.090 24.634  -399.769 
71.319  -315.965 29.759 409.911 
74.902  -310.799 34.925  -420.626 
78.306  -305.588 40.136  —431.860 
81.539  -300.331 45.393  -443.571 
84.614  -295.027 50.697 -455.723 
87.543  -289.681 56.043 468.284 
90.337 -284.292 61.432 481.229 
93.007  -278.864 66.860 494.535 
95.564 -273.396 72.328 508.182 
98.015  -267.888 77.836  —522.152 
100.371 262.341 83.383  -536.429 
102.637 -256.754 88.970  -550.999 
104.821  -251.127 94.597 -565.849 
106.929  -245.459 100.265  -580.969 
108.966  -239.749 105.975  -596.347 
110.938  -233.998 111.726 -611.974 
112.847 -228.204 117.520 -627.842 


AH AG; 
-345.724 -—341.431 
—345.728  -341.404 
—348.193 -—339.839 
-349.930 -337.572 
-351.347  -334.960 
—352.538 -—332.134 
—353.840  —329.133 
-408.062 -324.806 
-—416.937 —314.802 
—416.832 —304.593 
—416.686 —294.396 
— 416.501 — 284.212 
—543.240  —270.416 
=04 10/94) = — 200.979 
—540.313  —231.639 
—538.796 —212.394 
—537.243  —193.238 
—535.656 -—174.170 
—534.032 —155.186 
—532.372 —-—136.284 
—530.674  -117.463 
=928:939 =3. 718 
—527.166 — 80.052 
— 525.354 — 61.459 


56.371 


Phase at 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase ats 


GAS Jal 


|= == 


Jal 


S —(G-H298)/T 


J /(K mol) 


225.627 
225.841 
236.264 
245.239 
253.561 
261.367 
268.579 
275.116 
280.948 
286.106 
290.674 
294.748 
298.403 
301.710 
304.724 
307.494 
310.055 
312.439 
314.669 
316.766 
318.746 
320.622 
322.405 
324.106 


MAGNESIUM SULFIDE (GAS) 


H H-H298 G 

il kJ / mol 
225.627 145.227 0.000 77.956 
225.628 145.291 0.064 77.539 
227.028 148.921 3.694 54.416 
229.787 152.953 7.726 30.333 
233.063 157.526 12.299 5.389 
236.555 162.595 17.368 — 20.362 
240.114 167.999 22.772 — 46.864 
243.647 173.549 28.322 —74.055 
247.091 179.084 33.857 — 101.864 
250.408 184.494 39.267 — 130.222 
253.577 189.743 44.516 — 159.065 
256.590 194.832 49.605 -188.340 
259.449 199.763 54.536 — 218.001 
262.158 204.555 59.328 — 248.009 
264.725 209.226 63.999 — 278.333 
267.161 213.793 68.566 —308.946 
269.473 218.274 73.047 —339.825 
2TAROMS 222.683 77.456 —370.951 
273./67 227.031 81.804 — 402.308 
275.765 231.328 86.101 — 433.880 
277.675 235.583 90.356 — 465.657 
279.501 239.804 94.577 —497.626 
281.252 243.995 98.768 —529.778 
282.933 248.162 102.935 — 562.104 


AH; AG; 
145.227 97.256 
145.203 96.959 
141.701 81.161 
139.161 66.305 
137.372 51.917 
136.227 37.770 
135.248 23.772 

81.453 11.050 

72.946 3.960 

73.251 —2NOo 

73.387 — 9.890 

73.358 — 16.830 
— 53.796 —20.133 
— 52.947 SWS, 
— 52.223 — 15.437 
EOROUm —iloallow 
—51.081 = 10:91 
— 50.632 — 8.692 
— 50.247 —6.495 
— 49.917 -—4.316 
— 49.632 —2.loit 
— 49.386 0.002 
— 49.173 2.144 
— 48.988 4.278 


882 


MgS0O4 MAGNESIUM SULFATE 120.369 

Phase 1 Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (= U/S (natal) kJ / mol ] [ = 

SOL 298.15 96.202 91.600 91.600 -1284.898 0.000  -1312.209 -1284.898 -1170.579 205.081 
300.00 96.496 92.196 91.602  -1284.720 0.178 -1312.379 -1284.917 -1169.870 203.692 
400.00 109.905 121.905 95.562 -1274.361 10.537 -1323.123 -1287.632 -1131.332 147.737 
500.00 119.649 147.526 103.452 -1262.861 22.037 -—1336.624 -1288.821 -1092.128 114.094 
600.00 127.460 170.051 112.712 -1250.494 34404 -1352.525 -1289.136 -1052.744 91.650 
700.00 134.264 190.220 122.368 -1237.402 47.496 -1370.556 -1288.767 -1013.368 75.618 
800.00 140.484 208.560 132.013 -1223.660 61.238 -1390.508 -—1288.082 -974.070 63.600 
900.00 146.291 225.445 141.468 -1209.319 75.579 -1412.219 -1339.897 -933.721 54.192 
1000.00 151.724 241.143 150.660 -1194.415 90.483 -1435.558 -1345.958 -887.984 46.384 
1100.00 156.757 255.843 159.561 -1178.987 105.911 -1460.415 -1342.655  -842.343 40.000 
1200.00 161.321 269.682 168.166 -1163.079 121.819 -1486.698 -1338.957 -797.021 34.693 
1300.00 165.325 282.757 176.4838 -1146.742 138.156 -1514.326 -1334.903 -—752.021 BOLWZNT/ 
1400.00 168.664 295.136 184.520 -1130.036 154.862 -1543.226 -1457.510 -/703.717 26.256 

10.460 14.644 

LIQ 1400.00 158.992 305.596 184.520 -1115.392 169.506 -1543.226 -1442.866 -703.717 26.256 
1500.00 158.992 316.565 192.962 -1099.493 185.405 -1574.340 -1438.192  -651.085 22.673 
1600.00 158.992 326.826 201.011 -—1083.594 201.304  -1606.515 -1433.574 -598.762 19.548 
1700.00 158.992 336.465 208.698 -1067.695 217.203 -1639.685 -1429.009 -546.726 16.799 
1800.00 158.992 345.553 216.051 -1051.795 233.1038 -1673.790 -1424.497 -494.957 14.363 
1900.00 158.992 354.149 223.095 -1035.896 249.002 -1708.779 -—1420.036  -443.438 12.191 
2000.00 158.992 362.304 229.854 -1019.997 264.901 -1744.605 -1415.626 -392.153 10.242 

References 

Phase H/S Cy 

SOL Nb1 Jal 

LIQ Jat Jat 

MgSe MAGNESIUM SELENIDE 103.265 

Phase il} C, S —(G—-H298)/T H H—-H298 G AH; AG; log K; 
[K] YU tt) ili aal kJ / mol ] [ - 

SOL 298.15 47.976 62.760 62.760 —292.880 0.000 -311.592 -292.880  -289.250 50.675 
300.00 48.007 63.057 62.761 — 292.791 0.089  -—311.708 -292.884 -—289.227 50.359 
400.00 49.714 77.101 64.664 —287.905 4.975  -—318.746 -293.217 -287.964 37.604 
500.00 51.421 88.378 68.315 -—282.848 10.032  -327.037 -299.639 -—286.510 29.931 
600.00 53.128 97.904 72.473 -277.621 15.259 -336.364 -300.713  -283.782 24.705 
700.00 54.836 106.222 76.712 -—272.223 20.657 -346.578 -301.734 -280.879 20.959 
800.00 56.543 113.656 80.873 -—266.654 26.226 -357.579 -302.702  —277.833 18.141 
900.00 58.250 120.414 84.897 -260.914 31.966 -369.287 -303.617 -—274.669 15.941 
1000.00 59.957 126.640 88.764 -255.004 37.876 -381.644 -313.427 -270.648 14.137 

References 

Phase Al Ws Cp 


SOL Mit 


] 


] 


883 


| 


151.263 MAGNESIUM SELENITE MgSe0O3 

Phase il) C, S —(G—H298)/T H H-H298 G AH; AG, log Ky 
[K] (VIN tana) EAE kJ / mol : =| [ - 

SOL 298.15 104.598 100.416 100.416 — 900.192 0.000 —930.131 -900.192 —816.042 142.967 
300.00 104.709 101.063 100.418 — 899.998 0.194 —930.317 -900.173 — 815.520 141.995 
400.00 110.679 132.004 104.596 — 889.229 10.963 —942.031 -—899.079 — 787.464 102.832 
500.00 116.650 157.343 112.684 —877.863 22.329 =—956.534 -—903.780 —759.613 79.356 
600.00 122.620 179.138 121.983 —865.899 34.293 -—973.382 -—902.857 —730.861 63.627 
700.00 128.591 198.489 isieoo8 —853.338 46.854 -—992.280 -901.598 —702.289 52.405 
800.00 134.562 216.049 141.035 - 840.181 60.011 -1013.020 -899.982 — 673.923 44.003 
900.00 140.532 232.243 150.281 —826.426 73.766 -1035.445 -897.990 — 645.781 37.480 
1000.00 146.503 247.359 159.241 -812.074 88118 -1059.433 -904.552 —617.124 32.235 
1069.00 150.622 257.270 165.251 —801.824 98368 -1076.845 -956.361 —594.050 29.027 

References 

Phase H/S C, Remarks 

SOL Nb1/Tk1 3 Tk1 MPT= 1069. 

76.695 2—MAGNESIUM SILICON Mg2Si 

Phase 1 C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] = J/(K mol) || kJ / mol ] [ - ] 

SOL 298.15 67.838 (Sie DE — 79.287 0.000 —101.878 -—/79.287 —76.782 13.452 
300.00 67.988 76.192 TOTS —79.161 0.126 —102.019 -79.291 — 76.767 13.366 
400.00 73.778 96.633 78.521 -—72.042 7.245 —110.695 -79.396 —75.906 9.912 
500.00 77.262 113.495 83.879 — 64.479 14.808 —121.227  —79.450 —75.027 7.838 
600.00 79.839 127.818 90.039 —56.620 22.667 =133:310! ~—79.540 —74.135 6.454 
700.00 81.987 140.290 96.345 -48.526 30.761 -146.729 -79.704 —13:222 5.464 
800.00 83.907 US eelas) 102.543 —40:230 39.057 =161.322 —79.961 —72.280 4.719 
900.00 35.695 161.352 108.532 —31.749 47.538 -176.966 -80.321 —71.300 4.138 
1000.00 87.400 170.470 114.276 -23.093 56.194 -193.563 -—98.687 —68.757 3.592 
1100.00 89.051 178.878 119.772 —14.271 65.016 —211.0386 -—99.047 — 65.746 3.122 
1200.00 90.665 186.696 125.027 -5.284 74.003 =229.319 —99.287 =62./07 2.730 
1300.00 92.254 194.016 130.055 3.862 83.149 —248.359 -99.410 — 59.653 2.397 
1373.00 93.401 199.087 133.591 10.638 89.925 —262.708 -353.993 — 55.206 2.100 

62.471 85.772 

LIQ 1373.00 94.140 /AS}| Sif 133.591 96.410 175.697 -—262.708 -268.221 — 55.206 2.100 
1400.00 94.140 263.391 136.077 98.952 178.239 —269.795 -—267.557 —51.024 1.904 
1500.00 94.140 269.886 144.784 108.366 187.653 -296.463 -265.126 —35.642 1.241 
1600.00 94.140 275.961 152.794 117.780 197.067 —323.758 -—262.734 — 20.422 0.667 
1700.00 94.140 281.668 160.209 127.194 206.481 —351.642 -310.561 -—4.902 0.151 
1800.00 94.140 287.049 167.108 136.608 215.895 —380.081 -308.024 13.004 —0.377 
1900.00 94.140 292.139 173.556 146.022 225.309 -—409.043 -305.487 30.770 —0.846 
2000.00 94.140 296.968 179.607 155.436 234.723 —438.500 -302.949 48.402 — 1.264 

References 

Phase wes Cy 

SOL Tk1 Jal 

LIQ Ku Jal 


884 


MgTe MAGNESIUM TELLURIDE 151.905 
Phase T Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [NTI in) ima kJ / mol ] [ - 
SOL 298.15 40.775 74.475 74.475 — 209.200 0.000 —231.405 -—209.200 — 206.905 36.249 
300.00 40.794 TESTE 74.476 — 209.125 0.075 —231.543 -209.218 — 206.890 36.023 
400.00 41.840 86.606 76.089 -— 204.993 4.207 —239.635 -—210.323 -— 205.954 26.895 
500.00 42.886 96.055 79.168 — 200.757 8.443 —248.784 -211.662 — 204.712 21.386 
600.00 43.932 103.967 82.659 — 196.416 12.784 —258.796 -—213.235 — 203.178 17.688 
700.00 44.978 110.817 86.203 -— 191.970 17.230 —269.542 -215.042 — 201.363 15.026 
800.00 46.024 116.892 89.667 — 187.420 21.780 —280.933 -234.704 — 197.392 12.888 
900.00 47.070 122.373 93.001 — 182.765 26.435 -—292.901 -—236.955 — 192.593 Hate il7As} 
1000.00 48.116 127.386 96.192 — 178.006 31.194 —305.392 -248.168 — 186.785 9.757 
1100.00 49.162 132.021 99.241 - 173.142 36.058 —318.366 -—250.333 — 180.541 8.573 
1200.00 50.208 136.344 102.155 — 168.174 41.026 -— 331.786 -—252.394 —174.105 7.579 
1300.00 51.254 140.404 104.943 — 163.101 46.099 —345.626 -—254.350 — 167.500 6.730 
1400.00 52.300 144.240 107.614 — 157.923 SITE —359.860 -429.604 — 154.630 5.769 
1500.00 53.346 147.884 110.178 — 152.641 56.559 —374.467 -428.592 — 135.024 4.702 
References 
Phase H/S C, 
SOL Kul = 
Mg2Th 2—MAGNESIUM THORIUM 280.648 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) | |) kJ / mol ] [ - 
SOL 298.15 76.974 92.466 92.466 — 31.380 0.000 — 58.949 —31.380 — 23.546 4.125 
300.00 77.046 92.943 92.468 — 31.238 0.142 -—59.120 —31.380 — 23.497 4.091 
400.00 80.549 115.601 95.534 — 23.353 8.027 —69.593 —31.399 — 20.867 PR TfPIS) 
500.00 83.693 133.917 101.435 -— 15.139 16.241 — 82.098 —31.451 — 18.229 1.904 
600.00 86.694 149.442 108.174 -—6.619 24.761 — 96.284 — 31.559 — 15.576 1.356 
700.00 89.628 163.027 115.059 2.197 Soy 7 —111.922 — 31.734 — 12.899 0.963 
800.00 92.527 USNS 121.828 11.305 42.685 — 128.843 —31.980 -— 10.193 0.666 
900.00 95.405 186.249 128.380 20.702 52.082 - 146.922 — 32.300 —7.451 0.432 
1000.00 98.270 196.450 134.684 30.386 61.766 — 166.064 —50.592 —3.154 0.165 
1100.00 101.126 205.950 140.735 40.356 71.736 -— 186.189 —50.840 1.603 —0.076 
References 
Phase a AS Cp 


SOL N2,Tk1/Ku1 e 


] 


885 


222.184 MAGNESIUM METAVANADATE Mg(VO3)2 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
(Km) lel kJ / mol ie 

SOL 298.15 165.137 160.699 160.699  -2201.658 0.000 -2249.570 -2201.658 -2039.094 357.241 
300.00 Holo RCT AA 161.721 160.702  -2201.352 0.306  -—2249.869 -—2201.654 -2038.086 354.862 
400.00 178.347 211.074 167.344 -2184.166 17.492 -2268.596 -—2201.065 -1983.632 259.036 
500.00 191.318 252.264 180.314 -2165.683 35.975  -2291.815 -2199.750 -1929.411 201.564 
600.00 204.288 288.292 195.366 -2145.903 55.755 -2318.878 -—2197.679  -1875.525 163.279 
700.00 217.258 SYA0) ey 210.996 -2124.825 76.833 -2349.355 -2194.821 -1822.047 135.963 
800.00 230.229 350.614 226.606 -2102.451 99.207 -2382.942 -2191.147  -1769.035 115.506 
900.00 243.199 378.480 241.949 -2078.779 122.879 -2419.412 -2186.641 -1716.533 99.625 
1000.00 256.170 404.775 256.928 -—2053.811 147.847 -2458.586 —2190.261 -1663.819 86.909 
1100.00 269.140 429.799 271.515 -2027.546 174.112 -2500.325 -2183.990  -1611.470 76.522 
1200.00 282.110 453.773 285.711 -1999.983 201.675 -2544.511 -2176.760 -1559.735 67.893 
1300.00 295.081 476.867 299.5382 -1971.123 230.5385 -2591.050 -2168.567 -1508.641 60.618 
1400.00 308.051 499.209 313.001 -1940.967 260.691 -2639.860 -—2286.378  -1454.587 54.271 
1500.00 321.022 520.905 326.141 -1909.513 292.145 -2690.870 -—2275.088 -1395.561 48.598 

References 

Phase lat HS) Cp 

SOL Nb1 Kul,e 

262.489 MAGNESIUM PYROVANADATE Mg2V207 

Phase ‘Ts Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ ——  J/(K mol) ll (l kJ / mol ] [ - 

SOL 298.15 203.470 200.401 200.401  -2836.375 0.000 -2896.125 -—2836.375 -2645.323 463.450 
300.00 203.694 201.660 200.405 -2835.998 0.377 -2896.496 -—2836.373 -2644.138 460.385 
400.00 215.786 261.915 208.539 -2815.024 21.351 -2919.791 -—2836.033  -2580.098 336.926 
500.00 227.877 311.366 224.298 -2792.841 43.534 -2948.524 -2835.216 -2516.199 262.865 
600.00 239.969 353.981 242.438 -2769.449 66.926 -2981.838 -—2833.900 -2452.510 213.510 
700.00 252.061 391.881 261.127  -—2744.847 91.528 -3019.164 -—2832.050 -2389.084 178.276 
800.00 264.153 426.328 279.655 -—2719.037 117.338 -3060.099 -—2829.630 -2325.961 151.870 
900.00 276.244 458.139 297.741 ~—2692.017 144.358 -3104.342 -2826.618 -—2263.178 1S IRS 
1000.00 288.336 487.870 315.283 -—2663.788 172.587 -3151.658 -—2840.915 -—2199.245 114.877 
1100.00 300.428 515.918 332.259 -—2634.350 202.025 -3201.860 -—2836.489 -—2135.285 101.396 
1200.00 312.520 542.578 348.684 -—2603.702 232.673 -3254.795 -—2831.212 -—2071.766 90.182 
1300.00 324.611 568.070 364.586 -—2571.846 264.529 -3310.337 -—2825.077 -—2008.722 80.711 
1400.00 336.703 592.569 380.001 -—2538.780 297.595 -3368.376 -3072.013 -1938.925 72.342 
1500.00 348.795 616.211 394.965 -—2504505 331.870 -3428.822 -3061.800 -1858.341 64.713 

References 

Phase H/S Gi 

SOL Nb1 Ku1,e 


] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase at S 


SOE Jat 


109.139 
109.527 
123.612 
131.353 
136.960 
141.748 
146.225 
150.605 
154.985 
159.406 
163.879 
168.402 
172.962 
177.540 
182.115 
186.664 
191.162 
195.582 
199.898 


Jat 


S 


J /(K mol) 


101.169 
101.845 
135.540 
164.017 
188.480 
209.958 
229.180 
246.656 
262.751 
Me 
291.791 
305.086 
317.733 
329.822 
341.426 
352.604 
363.401 
373.855 
383.998 


MAGNESIUM TUNGSTATE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
101.169 -1515.863 0.000 -—1546.027 
101.171 -1515.661 0.202 -1546.214 
105.670 -1503.915 11.948 -1558.131 
114.569 -1491.139 24.724 -1573.147 
124.896 -1477.713 38.150 -1590.801 
135.545 -1463.773 52.090 -1610.744 
146.068 -1449.373 66490 -1632.718 
156.288 -1434532 81.331 -1656.522 
166.140 -1419.252 96611 -1682.003 
175.611 -—1403.533 112.330 -1709.035 
184.713 -1387.369 128.494 -1737.518 
193.465 -1370.756 145.107 -1767.368 
201.893 -1353.688 162.175 -1798.514 
210.022 -1336.163 179.700 -1830.896 
217.874 -1318.180 197.683 -1864.462 
226.473 ~-1299.741 216.122 -1899.167 
232.837 -1280.849 235.014 -1934.970 
239.986 -1261.511 254.352 -1971.836 
246.934 -1241.736 274.127 -2009.731 


AH AG; 
-1515.863 -1404.217 
-1515.860 -1403.524 
—1515.073 —1366.168 
=1513.599 -13829.104 
=1511.836 -1292.367 
=—1509:911 —1255.939 
= 1507852) “=1219,797 
—1505.650 -1183.920 
—1512.234 -1147.540 
Seeks; asia 
=1506.598° -=—1075209 
—1503.284 -1039.284 
-—1626.586 -—1000.098 
=16211000 =—950.0c9 
SWeitsysy4s Alesis, 
-—1609.904 -867.465 
-1603.625 -—823.972 
-1596.998  —780.837 
-1590.033 -—738.060 


272.153 


log Kg 
Per a 


246.013 
244.375 
178.403 
138.851 
112.511 
93.719 
79.645 
68.713 
59.941 
52.766 
46.798 
41.759 
37.314 
33.274 
2951 
26.654 
23.911 
21.467 
19.276 


54.938 


Phase T 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
980.00 


SOL-B 980.00 
1000.00 
1100.00 
1200.00 
1300.00 
1360.00 


SOL-C 1360.00 
1400.00 
1410.00 


SOL—D 1410.00 
1500.00 
1517.00 


LIQ 1517.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2332.00 


References 


Phase a fs 


SOL-A Hu1 
SOL-B Hu1 
SOL-C Hu1 
SOL-D Hu1 


LIQ Hut 


—_——— 


Cp 


26.328 
26.363 
28.235 
30.108 
31.981 
33.430 
34.776 
36.122 
37.199 


37.596 
37.681 
38.106 
38.530 
38.955 
39.210 


43.095 
43.430 
43.514 


45.232 
45.976 
46.116 


46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 


Cp 


Hu1 
Hut 
Hu1 
Hu1 
Hut 


J/(K mol) 


32.008 
32.171 
40.014 
46.513 
52.168 
57.214 
61.766 
65.940 
69.061 
2.271 
71.333 
72.093 
75.704 
79.038 
82.139 
83.902 
1.560 
85.462 
86.716 
87.025 
1.333 
88.358 
91.180 
91.699 
7.949 
99.647 
102.099 
104.889 
107.520 
110.008 
112.369 
114.614 
116.755 
118.801 


MANGANESE 
S —(G—-H298)/T H H-H298 G 
lie kJ / mol 
32.008 0.000 0.000 -—9.543 
32.008 0.049 0.049 -—9.602 
33.065 2.1719 2.179 — 13.226 
S5r24 5.696 5.696 — 17.561 
37.501 8.800 8.800 — 22.500 
39.963 12.076 12.076 —27.974 
42.409 15.486 15.486 — 33.927 
44.794 19.031 19.031 —40.315 
46.649 21.964 21.964 -—45.716 
2.226 
46.649 24.190 24.190 —45.716 
47.150 24.943 24.943 — 47.150 
49.584 28.732 28.732 —54.543 
51.902 32.564 32.564 — 62.282 
54.110 36.438 36.438 —70.343 
55.385 38.783 38.783 —75.324 
2.121 
55.385 40.904 40.904 —75.324 
56.263 42.635 42.635 — 78.768 
56.480 43.069 43.069 —79.637 
1.879 
56.480 44,948 44.948 —79.637 
58.478 49.053 49.053 —87.717 
58.847 49.835 49.835 —89.271 
12.058 
58.847 61.893 61.893 — 89.271 
61.028 65.713 65.713 —97.645 
63.527 70.316 70.316 — 107.995 
65.898 74.918 74.918 —118.617 
68.155 79.521 79.521 — 129.495 
70.307 84.123 84.123 — 140.614 
72.364 88.725 88.725 — 151.964 
74.334 93.328 93.328 — 163.534 
76.223 97.930 97.930 -—175.312 
76.811 99.403 99.403 -179.124 


119.437 


Remarks 


Hu1 


BPT= 2332., L= 226.7 kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


887 


888 


Mn{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 


References 
Phase a es 


GAS Hu1 


_———S—= 


Hu1 


J/(K mol) 


WASH 
173.841 
179.820 
184.459 
188.248 
191.453 
194.228 
196.676 
198.866 
200.848 
202.656 
204.320 
205.860 
207.295 
208.636 
209.897 
211.085 
212.210 
213.278 
214.294 
215.265 
216.194 


MANGANESE (GAS) 


S  -(G-H298)/T lH H-H298 G 

let kJ / mol 
173.712 283.257 0.000-~S« 231.465 
173.712 9 200.205 0,088) 231142 
174.528 285.374 2.417 ~—-213.446 
176.067 287.453 4.196 195.223 
177.791 289.531 6.274 ~—« 176.582 
179.520 291.610 8353 157.593 
181.189 293.689 10.432 138.306 
182.776 295.767. 12.510 118.758 
184.278 297.846 14.589 98.979 
185.695 299.924 16.667 78.992 
187.035 302.003 18.746 58.815 
188.301 304.082 20.825 38.466 
189.501 306.160 22.903 17.956 
190.640 308.239 ~—- 24.982 ~2.703 
191.723 310.318 27.061 23.500 
192.756 312.397 29140 -44.428 
193.741 314.477 31.220 65.477 
194.684 316.557 33.300 86.643 
195.587 318.638 35.381 -107.917 
196.454 320.721 37.464 «= - 129.296 
197.287 322.807 39.550 150.775 
198.089 324.898 41.641 -172.348 
198.862 326.994 43.737 -194.012 


217.086 


AH; AG; 
283.257 241.008 
283.247 240.746 
282.595 226.672 
281.757 212.784 
280.731 199.083 
279.534 185.567 
278.202 172.233 
276.736 159.073 
272.903 146.130 
PTV MSY 133.535 
269.439 121.097 
267.643 108.808 
263.526 96.723 
259.186 85.014 
244.604 74.144 
242.081 63.568 
239.558 53.140 
237.036 42.852 
234.515 32.697 
231.996 22.668 
229.480 WATS, 
226.968 2.964 

0.000 0.000 


889 


129.860 MANGANESE ARSENIDE MnAs 

Phase Tl Cs S —(G-H298)/T H H—-H298 G AH; AGy log Ky 
[K] == --—— JA tanta) [ kJ / mol 7 [ - 

SOL-3 298.15 70.164 77.069 77.069 — 56.902 0.000 —79.880 -—56.902 —59.691 10.458 
300.00 70.182 77.503 77.071 Se 2 0.130 —80.023 —56.867 —§9.709 10.396 
315.65 70.340 81.076 77.184 =15}9) (97/5 1.229 —81.264 -56.569 — 59.865 9.907 

10.366 S272 

SOL-2 315.65 70.340 91.442 77.181 -—52.401 4.501 —81.264 -53.297 — 59.865 9.907 

393.00 ALAN 106.941 81.566 — 46.930 9.972 —88.958 -—51.886 — 61.636 8.192 
0.064 0.025 

SOL-1 393.00 71.116 107.004 81.566 — 46.905 9.997 —88.958 - — 51.861 —61.636 8.192 
400.00 McAEh 108.261 82.022 -46.407 10.495 —89.711 —§1.737 —61.814 8.072 
500.00 72.491 124.253 88.925 —39.238 17.664 —101.365  -—50.053 — 64.528 6.741 
600.00 73.195 137.504 95.948 —31.969 24.933 —114.471 — 48.510 —67.570 5.883 
700.00 74.199 148.862 102.715 —24.599 32.303 -—128.803 -47.094 —70.860 5.288 
800.00 75.203 158.836 109.119 SUNPWAS) —  ISI/TAS! -144198 -45.766 —74.347 4.854 
900.00 76.207 167.752 115.147 -9.558 47.344 -160.5385 -44.523 —77.995 4.527 
1000.00 UAW 175.833 120.818 hoor 95:05 —177.720 -46.573 — 81.732 4.269 
1100.00 78.216 183.239 126.161 5.884 62.786 -195.679 -44.429 — 85.404 4.055 
1200.00 79.220 190.088 131.206 13.756 70.658 —214.349 -43.339 —89.178 3.882 
1209.00 79.310 190.680 131.647 14.469 71.371 —216.063 -43.249 — 89.522 3.868 

References 

Phase ies: Cy Remarks 

SOL—3 Tk1 e 

SOL-2 Tk1 e 

SOL-1 Tk1 e Tk1 MPT= 1209. 

442.653 MANGANESE ARSENATE Mn3(AsO4)2 

Phase I Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) [ kJ / mol ] [ - 

SOL 298.15 261.785 319.616 319.616 -2366.261 0.000 -2461.554 —2366.261 -2166.975 379.645 
300.00 262.389 SZIRZOM 319.621  -2365.776 0.485 -—2462.147 —2366.231  -2165.739 377.089 
400.00 286.357 400.338 330.243 -2338.223 28.038 -2498.358 —2363.765 -—2099.241 274.133 
500.00 301.629 465.970 351.013 -2308.782 57.479 -2541.767 —2360.445 -—2033.485 212.437 
600.00 313.477 522.045 374.957 -2278.008 88.253 -—2591.235 —2356.867 -1968.428 171.367 
700.00 323.710 571.150 399.548 -2246.140 120.121 -2645.945 -—2353.200 -1903.975 142.076 
800.00 333.081 614.995 423.787 -—2213.295 152.966 -2705.291 —2349.398 -1840.058 120.143 
862.00 338.625 640.062 438.450 -2192.471 173.790 -2744.205 —2346.975 -1800.676 109.116 

References 

Phase Al fs Cp 

SOL G1 G1 


] 


] 


890 


MnB MANGANESE MONOBORIDE 65.749 

Phase aT) Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] ttt (Kao) | kJ / mol ] ie 

SOL 298.15 35.818 32.426 32.426 —75.312 0.000 —84.980 -75.312 -—73.699 12.912 
300.00 35.987 32.648 32.427 —75.246 0.066 -85.040 -75.315 -—73.689 12.830 
400.00 42.499 43.994 33.929 —71.286 4.026 —88.884  -75.451 —73.125 9.549 
500.00 46.367 53.921 36.958 — 66.830 8.482 -—93.791 -75.642 -—72.524 Wei 
600.00 49.195 62.635 40.526 — 62.046 13.266 -99.628 -75.944 —71.874 6.257 
700.00 51.531 70.399 44.249 —57.007 18.305 -—106.286 -76.335 -71.165 5.310 
800.00 53.605 el, 47.963 —51.749 23.563 —113.683 -76.770 —70.397 4.596 
900.00 5) (Oya 83.843 51.598 —46.291 29.021 —121.750 -77.240 — 69.573 4.038 
1000.00 57.354 89.788 55.123 -40.647 34.665 -—130.435  -79.969 -—68.649 3.586 
1100.00 59.120 95.338 58.530 — 34,823 40.489 -—139.694 -80.464 —67.492 3.205 
1200.00 60.843 100.556 61.816 — 28.824 46.488 -149.492 -80.886 —66.294 2.886 

References 

Phase Hes Cp Remarks 

SOL Kul e Tk1 MPT= 2163. 

MnB2 MANGANESE DIBORIDE 76.560 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] aK ON) el kJ / mol ] [ - ] 

SOL 298.15 53.623 34.518 34.518 -—94.140 0.000 -104.432 -94.140 -—91.412 16.015 
300.00 53.706 34.850 34.519 —94.041 0.099 -104.496 -94.131 —91.395 15.913 
400.00 58.191 50.914 36.679 — 88.446 5.694 -—108.812  -93.996 —90.520 linoze 
500.00 62.676 64.381 40.906 — 82.403 Wie AS -114.593 -94.331 — 89.619 9.362 
600.00 67.162 76.205 45.823 -—75.911 18.229 -121.634 -94.905 — 88.626 7.716 
700.00 71.647 86.895 50.938 —68.970 Psy 740) -129.797 -95.550 — 87.528 6.531 
800.00 76.132 96.755 56.056 —61.581 32.559 -138.985  -96.138 — 86.341 5.637 
900.00 80.617 105.981 61.096 —53.744 40.396 -—149.126 -96.609 — 85.086 4.938 
1000.00 85.103 114.707 66.024 — 45.458 48.682 -160.164 -99.160 — 83.742 4.374 
1100.00 89.588 123.028 70.831 — 36.723 Bay -172.054 -99.275 — 82.192 3.903 
1200.00 94.073 131.016 75.516 — 27.540 66.600 -—184.759 -99.101 — 80.645 3.510 

References 

Phase eS C, Remarks 


SOL Ku e Tk1 MPT= 2261. 


214.746 


Phase aly 
[K] 


SOL 298415 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
971.00 


LIQ 971.00 
1000.00 
1100.00 
1200.00 
1300.00 


References 


Phase in AS 


SOL Tk1 
LIQ Bri,e 


{ese 


C 


75.304 
75.350 
77.83) 
80.312 
82.793 
85.274 
87.755 
90.236 
91.998 


100.416 
100.416 
100.416 
100.416 
100.416 


MANGANESE DIBROMIDE 


S  ~(G-+H298)/T 


J/(K mol) 


142.256 
142.722 
164.738 
182.372 
197.234 
210.183 
221.732 
232.211 
239.129 

34.472 
273.601 
276.556 
286.127 
294.864 
302.902 


H H-H298 


G 


142.256 
142.257 
145.243 
150.961 
157.466 
164.092 
170.588 
176.861 
181.164 


181.164 
183.887 
192.754 
200.904 
208.445 


[ 


— 385.765 0.000 
— 385.626 0.139 
— 377.967 7.798 
=S/O059 ar 159/06 
-—361.904 23.861 
~353.501 32.264 
—344.849 40.916 
—335.950 49.815 
—329.481 56.284 
33.472 
5290, 000 MEG O00 
—293.096 92.669 
— 283.055 102.710 
—273.013 112.752 
=262.972 122.793 


kJ / mol 


— 428.179 
— 428.442 
— 443.862 
— 461.246 
— 480.245 
—500.629 
BOL2:230 
—544.940 
— 561.675 


—561.675 
O09. 0n2 
—597.794 
— 626.850 
— 656.744 


AH AGy 
= 
-385.765 -—373.254 
- 385.814  -373.176 
-415.367  -—362.820 
-414.070 -349.832 
PAIZ For) 1 —837,10g 
—411.345  -324.613 
— 409.851 -— 312.324 
-— 408.254  -—300.228 
-407.056  -291.752 
=373.584  —291.752 
=379.078° ~ =289;273 
=9/2.090. ) —coU.erd 
= 3/0168" 95 — 212.000 
-367.786 -264.541 


892 


MnBr2{[g] MANGANESE DIBROMIDE (GAS) 214.746 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[ K ] lesen (Kemo)) 1 kJ / mol [ - 

GAS 298.15 55.596 318.093 318.093 — 175.310 0.000 —270.150 -175.310 —215.225 37.707 
300.00 55.663 318.438 318.094 —175.207 0.103 —270.738 -175.396 —215.473 Sia 
400.00 58.059 334.825 320.313 — 169.505 5.805 —303.435 -—206.906 — 222.393 29.041 
500.00 59.254 347.922 324.569 — 163.634 11.676 —337.594 -207.644 — 226.181 23.629 
600.00 59.975 358.793 329.393 — 157.670 17.640 —372.946 -—208.502 — 229.810 20.007 
700.00 60.473 368.078 334.272 — 151.646 23.664 —409.301 -209.490 — 233.285 17.408 
800.00 60.853 376.179 339.015 — 145.579 29.731 —446.522 —-210.581 — 236.611 15.449 
900.00 61.163 383.365 343.551 -— 139.478 35.832 —484.506 -—211.782 — 239.794 13.917 
1000.00 61.429 389.823 347.861 — 133.348 41.962 —523.171 -215.329 — 242.791 12.682 
1100.00 61.668 395.689 351.946 — 127.193 48.117 —562.451 -—216.736 — 245.470 11.656 
1200.00 61.888 401.065 355.819 —121.015 54.295 —602.292 -218.169 — 248.019 10.796 
1300.00 62.094 406.027 359.492 —114.815 60.495 —642.650 -—219.630 — 250.447 10.063 
1400.00 62.291 410.635 362.983 — 108.596 66.714 —683.486 —223.399 — 252.697 9.428 
1500.00 62.480 414.940 366.305 — 102.358 72.952 -—724.767 -—227.375 — 254.598 8.866 
1600.00 62.664 418.978 369.472 —96.100 79.210 —766.465 -—241.581 — 255.683 8.347 
1700.00 62.843 422.782 372.497 — 89,825 85.485 —808.555 -243.716 — 256.499 7.881 
1800.00 63.020 426.379 375.391 — 83.532 91.778 —851.014 -—245.838 — 257.189 7.463 
1900.00 63.193 429.791 378.165 -77.221 98.089 —893.824 -247.948 — 257.762 7.086 
2000.00 63.365 433.037 380.829 -70.893 104.417 -—936.967 -—250.046 — 258.225 6.744 

References 

Phase ml £S Gs 

GAS Tk1 e 

Mn3C TRIMANGANESE CARBIDE 176.825 

Phase T Cp S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) I | kJ / mol ] [ - 

SOL-A 298.15 93.433 98.701 98.701 4.602 0.000 — 24.826 4.602 LS Foi Ho) —0.966 
300.00 93.712 99.279 98.702 4.775 0.173 — 25.009 4.613 5.521 —0.961 
400.00 104.333 127.864 102.528 14.737 10.135 — 36.409 5.348 a/v —0.747 
500.00 110.508 151.856 110.060 25.500 20.898 —50.428 6.029 5.726 —0.598 
600.00 114.932 172.412 118.780 36.781 32.179 — 66.666 6.416 5.623 —0.490 
700.00 118.530 190.407 WT oe 48.459 43.857 — 84.826 6.489 5.483 —0.409 
800.00 121.688 206.444 136.606 60.473 55.871 — 104.682 6.348 5.346 —0.349 
900.00 124.589 220.946 145.184 72.188 68.186 — 126.063 5.996 5.240 —0.304 
1000.00 1 Ane yc Ye 234.216 153.433 85.385 80.783 — 148.831 — 1.261 5.320 —0.278 
1100.00 129.970 246.477 161.341 98.251 93.649 —172.873 —1.952 6.012 —0.286 
1200.00 132.538 257.896 168.917 WW WOK 7S — 198.098 — 2.567 6.764 —0.294 

References 

Phase H/S C, 

SOL-A Nb1 Al 


420.599 HEPTAMANGANESE TRICARBIDE Mn7C3 
Phase V Cy S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K] (Kime) [ kJ / mol ] [= 
SOL 298.15 235.772 238.906 238.906 — 109.202 0.000 -— 180.4382 -109.202 — 108.496 19.008 
300.00 236.036 240.366 238.911 — 108.766 0.436 —180.875 -109.154 — 108.492 18.890 
400.00 248.562 310.051 248.328 —84.513 24.689 —208.533 -107.121 — 108.606 14.183 
500.00 259.352 366.694 266.507 —59.109 50.093 —242.455 -106.131 —109.114 11.399 
600.00 269.459 414.879 287.317 — 32.664 76.538 —281.592 -106.159 — 109.724 9.552 
700.00 279.244 457.154 308.619 —5.227 103.975 —325.235 -106.986 -— 110.259 8.228 
800.00 288.859 495.071 329.595 23.179 132.381 —372.878 -—108.224 — 110.647 7.224 
900.00 298.374 529.644 349.929 52.541 161.743 —424 138 -109.774 —110.859 6.434 
1000.00 307.827 561.571 369.517 82.852 192.054 -—478.719 -—127.202 — 110.567 5.775 
1100.00 317.242 591.351 388.345 (nl 4elO5ae223-007; —536.381 -129.041 — 108.811 5.167 
References 
Phase EES Cp 
SOL Pa3 Pa3 
872.115 15—-MANGANESE 4-—CARBID Mn15C4 
Phase ip C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) [ kJ / mol ] [ - 
SOL 298.15 447.985 135.980 135.980 — 175.728 0.000 -—216.270 -175.728 —66.278 11.612 
300.00 448.486 138.753 135.989 -— 174.899 0.829 -216.525 -175.693 — 65.599 11.422 
400.00 472.284 271.160 153.881 — 128.816 46.912 —237.280 -174.707 —29.098 3.800 
500.00 492.788 378.785 188.423 — 80.547 95.181 -— 269.939 -175.520 7.360 —0.769 
600.00 511.995 470.341 227.963 -—30.301 145.427 —312.506 -178.161 44.154 —3.844 
700.00 530.590 550.668 268.439 21.832 197.560 —363.635 -182.276 81.520 —6.083 
800.00 548.858 622.713 308.295 75.806 251.534 — 422.364 -187.152 119.530 -—7.805 
900.00 566.937 688.405 346.932 101-597" 307.325 -487.967 -192.665 158.190 -9.181 
1000.00 584.897 749.068 384.150 189.190 364.918 —559.878 -—232.223 198.177 — 10.352 
1100.00 602.781 805.654 419.924 248.574 424.302 -—637.645  -238.435 241.525 — 11.469 
1200.00 620.613 858.867 454.307 309.744 485.472 —720.896  -243.725 285.399 — 12.423 
1300.00 638.407 909.246 487.381 372.696 548.424 -—809.324 -248.054 329.675 — 13.246 
1400.00 656.175 957.207 519.241 ASiEAC mmo -—902.665 -285.588 SPAT — 14.000 
References 
Phase H/S Cy 
SOL Pa3 Pa3 


894 


MnCO3 MANGANESE CARBONATE 114.947 

Phase 1 Cy S —(G-H298)/T H H-H298 G AH; AG log Ky 
[K] J/(K mol) taal kJ / mol pes 

SOL 298.15 81.499 85.801 85.801 — 894.100 0.000 —919.682 -894.100 — 816.680 143.079 
300.00 81.843 86.306 85.803 — 893.949 0.151 —919.841 -894.095 —816.200 142.113 
400.00 95.273 111.887 89.200 — 885.025 9.075 —929.780 -893.395 -790.321 103.205 
500.00 103.579 134.094 96.009 — 875.058 19.042 -—942.105 -892.264 —764.679 79.885 
600.00 109.869 153.554 104.012 —864.375 29.725 -—956.507 -—891.005 —739.279 64.360 
700.00 115.206 170.900 112.350 —853.115 40.985 —972.745 -889.681 —714.094 53.286 

References 

Phase nl ES Cy 

SOL Nb1 Ku1,e 

MnCl2 MANGANESE DICHLORIDE 125.843 

Phase I Gp S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] J/(K mol) lil kJ / mol ] [ - 

SOL 298.15 73.010 118.240 118.240 — 481.290 0.000 —516.543 -481.290 —440.478 77.170 
300.00 73.104 118.692 118.241 —481.155 0.135 —516.762 -—481.266 — 440.225 76.650 
400.00 76.929 140.294 121.161 — 473.637 7.653 —529.754 -479.945 — 426.742 55.727 
500.00 79.518 Si/e7oil 126.788 — 465.808 15.482 —544.684 -—478.605 — 413.596 43.208 
600.00 81.620 172.440 133.205 -457.749 23.541 —561.213 -477.285 — 400.719 34.886 
700.00 83.492 185.164 139.738 -—449.492 31.798 -—579.107 -475.981 — 388.060 28.957 
800.00 85.241 196.428 146.134 -441.055 40.235 -—598.197 -474.659 — 375.590 24.524 
900.00 86.919 206.565 152.294 -—432.446 48.844 -—618.355 -473.321 — 363.287 21.085 
923.00 87.299 208.764 153.674 -430.443 50.847 -—623.131  -473.011 — 360.479 20.400 

40.843 37.698 

LIQ 923.00 94.307 249.606 153.674 —392.745 88.545 —623.131 -435.313 — 360.479 20.400 
1000.00 94.307 257.163 161.356 —385.483 95.807 —642.646 -436.011 — 354.253 18.504 
1100.00 94.307 266.151 170.481 —376.052 105.238 —668.819 -434.123 — 346.169 16.438 
1200.00 94.307 274.357 178.800 —366.622 114.668 —695.850 -—432.288 — 338.255 14.724 
1300.00 94.307 281.906 186.445 —357.191 124.099 -—723.668 -—430.505 — 330.491 13.279 
1400.00 94.307 288.895 193.516 -—347.760 133.530 —752.213 -431.051 — 322.799 12.044 
1500.00 94.307 295.401 200.094 —338.329 142.961 —781.431 -431.827 —314.986 10.969 

References 

Phase inl ds) C, 

SOL Nb1 Pa2 

LIQ Pa2 Pa2 


] 


] 


125.843 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase int is 


GAS Nb1/e 


a 


MANGANESE DICHLORIDE 


S) —(G-H298)/T 


J/(K mol) 


289.856 
290.189 
306.061 
318.751 
329.284 
338.277 
346.121 
353.077 
399.325 
364.998 
370.195 
374.989 
379.440 
383.596 
387.492 
391.162 
394.630 
397.918 
401.044 


H H-H298 


(GAS) 


G 


289.856 
289.857 
292.005 
296.128 
300.801 
305.528 
310.122 
314.516 
318.690 
322.646 
326.395 
329.951 
333.329 
336.543 
339.607 
342.532 
345.331 
348.013 
350.587 


] 


[ 


— 263.600 0.000 
— 263.500 0.100 
=i ST 5.623 
— 202,20 Mmamilile Oi 
—246.510 17.090 
-— 240.675 22.925 
— 234.801 28.799 
—228.896 34.704 
22219 00M 0,050 
-217.012 46.588 
—211.040 52.560 
-205.050 58.550 
—199.043 64.557 
= OS. O2 Imm Oror9 
—186.983 76.617 
-— 180.930 82.670 
-174.863 88.737 
—168.781 94.819 
—162.686 100.914 


kJ / mol 


— 350.020 
— 350.557 
— 380.402 
—411.664 
— 444 081 
— 477.470 
—511.698 
— 546.664 
— 582.290 
— 618.510 
— 655.274 
— 692.536 
— 730.260 
— 768.414 
— 806.970 
— 845.905 
— 885.196 
— 924.825 
— 964.774 


Mncl2{g} 
AH; AGy log Ky 
= [ s 

— 263.600 — 273.955 47.996 
— 263.612 —274.019 47.711 
— 264.286 — 277.389 36.223 
— 265.085 — 280.576 29.312 
— 266.046 — 283.586 24.688 
— 267.164 — 286.423 21.373 
— 268.405 — 289.091 18.876 
— 269.770 — 291.596 16.924 
— 273.492 — 293.897 15.352 
— 275.083 — 295.861 14.049 
—276.707 — 297.678 12.958 
— 278.364 — 299.359 12.028 
— 282.335 — 300.846 WEZ25 
— 286.519 —301.969 10.515 
— 300.937 — 302.262 9.868 
— 303.290 — 302.273 9.288 
— 305.636 —302.145 8.768 
— 307.974 — 301.888 8.299 
— 310.306 — 301.507 7.875 


MnF2 MANGANESE DIFLUORIDE 92.935 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) i kJ / mol (= 
SOL-A 298.15 67.791 93.094 93.094 — 849.352 0.000 —877.108 -849.352 — 807.102 141.401 
300.00 67.916 93.514 93.095 — 849.226 0.126 —877.281 -849.333 — 806.839 140.483 
400.00 72.913 113.804 95.828 — 842.161 7.191 —887.683 -848.212 —792.840 103.534 
500.00 76.142 130.440 NOMI — 834.700 14.652 —899.920 -847.031 -—779.134 81.396 
600.00 78.675 144.553 107.226 — 826.956 22.396 —913.688 -—845.864 — 765.664 66.657 
700.00 80.878 156.849 113.455 -—818.976 30.376 -—928.771 -844.710 — 752.389 56.144 
800.00 82.907 167.783 119.575 — 810.786 38.566 —945.012 -843.536 — 739.280 48.270 
900.00 84.834 177.660 125.489 — 802.398 46.954 —962.292 -842.341 —726.319 42.154 
1000.00 86.697 186.695 131.164 -793.821 55531 -—980.516 -843.356 -713.447 37.267 
1023.00 87.119 188.671 OZ2430 -—791.822 57.530 —984.833 -843.075 -710.463 36.276 
2.045 2.092 
SOL-B 1023.00 87.368 190.716 132.435 — 789.730 59.622 —984.833 -840.983 -—710.463 36.276 
1100.00 89.014 197.116 136.741 — 782.939 66.413 -999.767 -839.970 -—700.675 Oo Ze 
1173.00 90.574 202.885 140.679 —776.385 72.967 -1014.368 -838.928 —691.465 30.791 
24.968 29.288 
LIQ 1173.00 92.048 227.853 140.679 -—747.097 102.255 -1014.368 -809.640 —691.465 30.791 
1200.00 92.048 229.948 142.664 —744.611 104.741 -1020.549 -809.202 — 688.749 29.980 
1300.00 92.048 237.316 149.665 —735.406 113.946 -1043.917 -807.618 —678.776 27.274 
References 
Phase af § C, 
SOL-A Pa2 Pa2 
SOL-B Pa2 Pa2 
LIQ Pa2 = 
MnF2{g] MANGANESE DIFLUORIDE (GAS) 92.935 
Phase Tf C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ll fi kJ / mol ] [ - 
GAS 298.15 52.928 272.471 272.471 — 531.368 0.000 -—612.605 -—531.368 — 542.599 95.061 
300.00 53.019 272.799 272.472 — 531.270 0.098 -—613.110 -531.377 — 542.669 94.487 
400.00 56.307 288.564 274.599 — 525.782 5.586 —641.208 -531.832 — 546.364 71.348 
500.00 57.968 301.324 278.710 — 520.061 11.307 —670.723 -—532.391 — 549.936 57.451 
600.00 58.990 311.990 283.392 —514.209 17.159 -—701.403 -533.117 — 553.380 48.176 
700.00 59.710 321.140 288.146 —508.272 23.096 —733.070 -534.006 — 556.688 41.541 
800.00 60.269 329.151 292.782 —502.272 29.096 —765.593 -—535.022 — 559.861 36.555 
900.00 60.735 336.277 297.226 — 496.222 35.146 —798.871 -536.164 — 562.898 32.670 
1000.00 61.142 342.698 301.457 —490.127 41.241 —832.825 -539.662 —565.757 29.552 
1100.00 61.511 348.543 305.476 — 483.995 47.373 —867.392 -541.025 — 568.300 26.986 
1200.00 61.854 353.910 309.292 — 477.826 53.542 -—902.518 -542.417 —570.719 24.843 
References 
Phase H/S C, 
GAS Pa2 Pa2 


] 


897 


111.933 MANGANESE TRIFLUORIDE MnF3 

Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
PS dK tno) 1 kJ / mol lee 

SOL 298.15 91.238 97.069 97.069  -1071.104 0.000 -1100.045 -—1071.104 — 999.807 175.162 
300.00 91.295 97.633 97.071 -1070.935 0.169  -1100.225 -1071.071 —999.365 174.005 
400.00 94.391 124.321 100.688 -1061.651 9.453 -1111.379 -—1069.337 —975.727 127.417 
500.00 97.487 1457s 107.623 -1052.057 19.047. -1124.915 -—1067.705 —952.515 99.509 
600.00 100.583 163.764 115.513 -1042.153 28.951 -1140.412 -—1066.115 — 929.627 80.931 
700.00 103.680 179.502 123.554 -1031.940 39.164 -1157.592 -—1064.503 — 907.006 67.682 
800.00 106.776 193.548 131.440 -1021.418 49.686 -1176.256 —1062.800 — 884.621 57.760 
900.00 109.872 206.304 139.060  -1010.585 60.519 -1196.258 —1060.984 — 862.456 50.056 
1000.00 112.968 218.040 146.379 —999.443 71.661 -1217.483 -—1061.274 — 840.455 43.901 

References 

Phase H/S C, 

SOL Tk1 e 

308.747 MANGANESE DIIODIDE Mnl2 

Phase T Co S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) - hl kJ / mol ] [ - 

SOL 298.15 75.341 171.544 171.544 — 266.102 0.000 —317.248 -266.102 —273.077 47.842 
300.00 D390 172.010 Wiles) — 265.963 0.139 -317.566 -266.112 — 273.120 47.554 
400.00 78.124 194.073 174.535 — 258.287 7.815 —335.916 -—282.805 — 274.805 35.886 
500.00 80.856 211.799 180.271 — 250.338 15.764 —356.238 -325.967 — 268.653 28.066 
600.00 83.588 226.783 186.805 — 242.116 23.986 -—378.185 -324.600 — 257.317 22.401 
700.00 86.320 239.873 193.471 — 233.620 32.482 -—401.531 -323.143 — 246.217 18.373 
800.00 89.052 2s)\| aye! 200.015 — 224.852 41.250 — 426.114 -321.557 — 235.334 15.366 
900.00 91.784 262.224 206.344 —215.810 50.292 —451.812 -319.840 — 224.658 13.039 
911.00 92.085 263.341 207.026 —214.799 51.303 -—454.702 -319.643 — 223.496 12.815 

45.928 41.840 

LIQ 911.00 108.784 309.269 207.026 -— 172.959 93.143 -—454.702 -277.803 — 223.496 12.815 
1000.00 108.784 319.409 216.584 —163.277 102.825 —482.686  -277.007 —218.289 11.402 
1100.00 108.784 329.777 226.410 —152.398 113.704 -—515.153 -273.712 -—212.577 10.094 
1200.00 108.784 339.242 235.424 —141.520 124.582 —548.611 -270.467 — 207.163 9.018 

References 

Phase H/S Cy Remarks 

SOL Tk1 e 

LIQ Bri e Bri NBPT= 1290. 


] 


898 


MnMo04 MANGANESE MOLYBDATE 214.876 

Phase I C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] I tao))) i} Hl kJ / mol ] [ - ] 

SOL 298.15 124.078 135.980 135.980 -1191.310 0.000 -—1231.852 -1191.310 -1091.455 191.218 
300.00 124.173 136.748 135.982 -1191.080 0.230 -—1232.105 -—1191.282 -1090.836 189.931 
400.00 129.302 WAS 178) 140.914 -1178.407 12.903 -1247.676 -1189.734 -1057.585 138.106 
500.00 134.432 202.577 150.396  -1165.220 26.090 -1266.508 -1188.132  -1024.732 107.053 
600.00 139.562 227.540 161.224 -1151.520 39.790 -1288.044 -1186.474 —992.207 86.379 
700.00 144.691 249.439 172.292 -1137.308 54.002  -1311.915 -—1184.718 -—959.965 WAROSS 
800.00 149.821 269.094 183.184 -1122.582 68.728  -1337.857 -—1182.797 — 927.987 60.591 
900.00 154.950 287.037 193.741  -1107.343 83.967 -1365.677 -—1180.681 — 896.261 52.018 
1000.00 160.080 303.628 203.910 -1091.592 99.718 -—1395.220 -—1180.578 — 864.736 45.169 

References 

Phase ms Cy 

SOL Nb1/e e 

Mn4N TETRAMANGANESE MONONITRIDE 233.759 

Phase WT C, S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K ] | WH | fh kJ / mol ] Peete 

SOL 298.15 124.796 142.925 142.925 — 128.650 0.000 —171.263 .-128.650 — 104.527 18.313 
300.00 A258 52 143.698 142.928 — 128.419 0.231 -—171.528 -128.641 — 104.377 18.174 
400.00 139.910 181.938 148.041 —115.091 13.559 —187.866 -127.691 -—96.412 12.590 
500.00 147.026 214.035 158.123 — 100.694 27.956 -207.711 -126.432 — 88.740 9.271 
600.00 149.493 241.112 169.760 — 85.839 42.811 —230.506 -125.487 -— 81.299 7.078 

References 

Phase Rives Cy 

SOL Nb1/Pa3. -Pa3 


302.704 

Phase Ul 
[K] 

SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 

References 

Phase in Ws 

SOL Ku1/K6 


Cp 


175.724 
176.021 
192.087 
208.154 
224.221 
240.287 
256.354 


Cp 


Kul 


PENTAMANGANESE DINITRIDE 


S —(G-H298)/T H H—-H298 G 
J/(K mol) jan kJ / mol 


187.443 187.443  -—204.200 0.000 -260.086 
188.531 187.447 —203.875 0.325  -260.434 
241.370 194.543 -185.469 18.731 — 282.017 
285.959 208.473  -165.457 38.743 -308.436 
325.330 224.727 -143.838 60.362 -339.036 
361.100 241.690 -120.613 83.587  -373.383 
394.235 258.711 —95.781 108.419 -411.169 


AH; AG; 
-204.200 -155.243 
-204.172  -154.939 
—202.334 —138.787 
—199.847 —-123.175 
-—196.734 -—108.122 
— 192.930 — 93.642 
— 188.258 = (AE) 7Aer 


900 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2115.00 


LIQ 2115.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 


Phase Alf § 


SOL Nb1 
LIQ Tk1 


Pat,e 


J/(K mol) 


59.710 

59.983 

73.149 

83.883 

92.936 
100.779 
107.713 
113.942 
119.609 
124.820 
129.650 
134.159 
138.396 
142.395 
146.211 
149.795 
153.174 
156.371 
159.403 
162.288 
162.708 

20.772 
183.480 
185.870 
188.567 
191.149 


MANGANESE OXIDE 


S —(G-H298)/T H H—-H298 G 

I kJ / mol 

59.710. =—385.221 0.000  -403.024 
59.711 —385.139 0.082 -—403.134 
61.485 -—380.556 4.665  -—409.815 
64.925 -375.742 9.479 -417.683 
68.858 -370.774 14.447 -426.536 
72.871 -365.685 19.536 -—436.230 
76.801  -360.492 24.729 -446.662 
80.587 -355.202 30.019 -457.750 
84.210 -349.822 35.399  -469.431 
87.668 -344.355 40.866  -481.656 
90.968  -338.803 46.418  -494.383 
94.119  -333.168 52.053 -—507.575 
97.132 -327.451 57.770 -—521.205 
100.017 -321.654 63.567 -—535.247 
102.786 -315.742 69.479 -549.679 
105.447, -309.830 75.391  -564.481 
108.006 -303.918 81.303 -579.631 
110.468 -298.006 87.215 -595.110 
112.839 -292.094 93.127 —610.900 
115.126 -—286.182 99.039 -626.986 
115.462  -—285.295 99.926  -629.423 

43.932 

115.462  -241.363 143.858  -629.423 
118.136  -236.206 149.015 -645.121 
121.140 -230.139 155.082  -663.844 
124.004  -224.073 161.148 -682.831 
126.740  -218.006 167.215 -—702.070 


193.626 


AH; AG; 
— 385.221 — 362.898 
—385.215  -362.760 
—384.847 —-—355.328 
-—384.480 -347.992 
-—384.196  -—340.723 
— 384.011 — 333.492 
—383.896 -326.284 
=383:808  —=3191086 
—386.116 —311.843 
-—386.193 -—304.412 
—386.247 —296.975 
—386.278  —289.534 
—388.565 —282.027 
SEROUS 2 IAL ZT, 
—403.588 —265.820 
—404.124 —257.193 
-404.673 —248.534 
—405.233 —239.845 
-—405.804  -—231.126 
—406.388 —222.377 
—406.476 —221.063 
—362.544 —221.063 
—302:919) = 2119.369 
—363.369 -—208.652 
=588.293 = 195.195 
—586.267 -—178.857 


86.937 MANGANESE DIOXIDE Mn02 

Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) el kJ / mol ae 

SOL-A 298.15 54.415 53.049 53.049 —520.029 0.000 —535.846 -520.029 — 465.138 81.490 
300.00 54.658 53.386 53.050 —519.928 0.101 —535.944 -—520.031 — 464.797 80.928 
400.00 63.493 70.487 B15, 62), — 513.963 6.066 —542.158 -—519.767 — 446.409 58.295 
500.00 67.990 85.184 59.862 — 507.368 12.661 —549.960 -519.148 — 428.138 44.727 
600.00 70.780 97.844 65.163 — 500.420 19.609 —559.127 -518.464 — 410.000 35.694 
700.00 72.764 108.911 70.638 — 493.238 26.791 —569.476 -517.813 —391.974 29.249 
800.00 74.318 118.732 76.048 — 485.882 34.147 —580.867  -—517.203 —374.039 24.422 

References 

Phase Gines Cy 

SOL-A Nb1 Pal 

157.874 DIMANGANESE TRIOXIDE Mn203 

Phase VW (es S —(G-H298)/T H H-H298 G AH; AG; log Ky 
a J/(K mol) lel kJ / mol ] [ - 

SOE 298.15 99.034 110.499 110.499 — 959.002 0.000 -—991.947 -959.002 —881.114 154.368 
300.00 99.277 Walla aks} 110.501 — 958.819 0.183 -—992.152 -958.998 — 880.631 153.332 
400.00 109.068 141.142 114.529 —948.357 10.645 -1004.814 -958.452 — 854.578 111.596 
500.00 A eoIG 166.208 122.428 —937.112 21.890 -1020.216 -957.630 — 828.702 86.574 
600.00 120.648 187.736 131.560 —925.296 33.706 -1037.938 -956.763 — 802.998 69.907 
700.00 125.159 206.678 140.965 —913.002 46.000 -1057.677 -955.902 -—777.438 58.013 
800.00 129.339 223.667 150.258 —900.275 58.727 -1079.209 -—955.001 —752.004 49.101 
900.00 133.326 239.132 159.287 — 887.141 71.861 -—1102.360 -954.064 —726.685 42.176 
1000.00 137.193 253.381 167.993 — 873.614 85.388 -1126.995 -—957.554 —701.381 36.636 
1100.00 140.983 266.635 176.365 — 859.705 99.297 -1153.003 -956.487 — 675.814 32.092 
1200.00 144.719 279.062 184.410 —845.419 113.583 -1180.294 -955.188 — 650.354 28.309 
1300.00 148.418 290.792 192.146 -—830.762 128.240 -1208.792 -953.654 —625.011 Zoe 
1400.00 152.090 301.926 199.593 —815.737 143.265 -1238.433 -956.442 — 599.667 22.374 

References 

Phase nl df 43) Cy Remarks 

SOL Nb1 Pal Pat NDPT= 1350. (approx.) 


] 


902 


Mn304 


Phase T 


a 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1445.00 


SOL-B 1445.00 
1500.00 
1600.00 
1700.00 
1800.00 
1835.00 


References 


Phase ny ss 


SOL-A Nb1 
SOL-B Pal 


Cp 


140.515 
140.858 
154.600 
163.566 
170.652 
176.850 
182.575 
188.025 
193.304 
198.472 
203.563 
208.601 
213.600 
215.840 


210.037 
210.037 
210.037 
210.037 
210.037 
210.037 


TRIMANGANESE TETRAOXIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) 1 kJ / mol 


155.599 TSS:099" = 138/ard0 0.000 -1434.191 
156.469 155.601 -1387.539 0.260 -1434.479 
199.057 NOSIS) = 13725702 115.097" 114527325 
234.569 172.513 -1356.771 31.028 -1474.056 
265.035 185.454 -1340.050 47.749 -1499.071 
291.815 198.773 -—13822.670 65.129 —1526.940 
315.808 211.928 -—1304.696 83.103 —1557.342 
337.629 224.701 -1286.164 101.635 —-1590.030 
357.713 237.011 -1267.096 120.703 -1624.810 
376.380 248.842 -1247.507 140.292 —-—1661.525 
393.868 260.206 -1227.404 160.395 -—1700.046 
410.361 271.128 -1206.796 181.003 -1740.266 
426.004 281.637 -1185.686 202.113 —1782.090 
432.796 286.239 -1176.023 211.776 -—1801.414 
12.538 iS) N70 
445.334 286.239 -1157.906 229.893 -1801.414 
453.180 292.217 -1146.354 241.445 —-1826.124 
466.736 302.705 -1125.350 262.449 -1872.128 
479.469 312.732 -1104.347 283.452 -1919.444 
491.474 322.332 —1083.343 304.456 —-—1967.997 
AOS OI S20 00s NOLO GOZs mollL OU IGo:2710 


Remarks 


Pal MPT= 1835. 


AH; AG 
-1387.799 -—1283.232 
—1387.794 -1282.584 
—1387.089 -—1247.602 
—1386.027 -1212.850 
—1384.939 -1178.317 
—1383.895 -1143.963 
-1382.825 -1109.759 
—1381.739 -1075.691 
—1387.330 -—1041.608 
-—1386.127 -—1007.092 
-—1384.618 -972.698 
—1382.798  —-—938.443 
—1387.504  -904.146 
-—1392.817 -—888.476 
-—1374.700  -—888.476 
-—1374.709  -—869.969 
-—1411.022 -834.336 
— 4112091 —798:288 
—1411.444  —-762.227 
—1411.538 —-749.602 


228.812 


log K; 
[ = 


224.817 
223.318 
162.920 
126.706 
102.582 
85.364 
72.460 
62.431 
54.408 
47.823 
42.340 
37.707 
33.734 
SZalia 


32.117 
30.295 
27.238 
24.528 
22419 
21.338 


] 


172.899 


Phase ih 
[K] 


SOL 29815 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2123.00 


References 
Phase lS 


SOL Tk1 


Cp 


126.359 
126.852 
145.103 
154.942 
161.469 
166.434 
170.564 
174.211 
177.556 
180.705 
183.721 
186.641 
189.494 
192.296 
195.059 
197.793 
200.503 
203.195 
205.872 
208.536 
209.148 


MANGANESE DIALUMINIUM TETRAOXIDE 


J/(K mol) 


129.704 
130.487 
169.803 
203.328 
232.187 
257.465 
279.965 
300.269 
318.799 
335.871 
351.725 
366.546 
380.482 
393.652 
406.151 
418.058 
429.444 
440.354 
450.844 
460.953 


S —(G—-H298)/T H H-H298 G 

i} I kJ / mol 
129.704 -2098.569 0.000 -2137.240 
129.706 -2098.335 0.234 -2137.481 
134.943 -2084625 13.944 -2152.546 
145.356 -2069.583 28.986 -2171.247 
157.479 -2053.744 44.825 -2193.056 
169.995 -2037.340 61.229 -2217.565 
182.360 -2020.485 78.084 -2244.457 
194.351 -2003.243 95326 -2273.485 
205.883 -1985.653 112.916 -2304.452 
216.934 -1967.738 130.831 -2337.196 
227.514 -1949.516 149.053  -2371.586 
237.645 -1930.997 167.572  -2407.507 
247.355 -1912.190 186.379 -2444.865 
256.673 -1893.100 205.469 -2483.578 
265.628 -—1873.732 224.837  -2523.573 
274.247 -—1854.089 244.480 -2564.788 
282.555 -—1834.174 264.395 -2607.168 
290.575 -—1813.989 284.580 -2650.661 
298.328 -1793.536 305.033 -2695.224 
305.832 -1772.815 325.754 -2740.817 
307.525 -1768.012 330.557 -2751.445 


463.228 


Remarks 


Tk1 


MPT= 2123. 


903 


MnAl204 
AH; AG; log K; 
[ = 

—2098.569 -1988.508 348.378 
—2098.582 -1987.825 346.111 
—2098.558 -1950.876 254.758 
—2097.832 -1914.033 199.958 
—2096.927 —1877.357 163.438 
—2096.042 -—1840.833 137.365 
-—2095.275 -1804.429 117.817 
—2094.766 -—1768.107 102.618 
—2117.901 -—1730.261 90.380 
—2117.144 —-—1691.533 80.324 
—2116.201 -1652.881 71.948 
—2115.072 -1614.315 64.864 
—2116.087  -1575.779 58.793 
—2116.997 -1537.101 53.527 
—2127.974 -1497.816 48.899 
—2126.667  -1458.470 44.813 
—2125.136 -1419.207 41.184 
—2123.382 -1380.035 37.940 
—2121.406 -1340.962 35.022 
—2119.209 -1301.993 32.385 
—2118.672 -1293.045 31.814 


] 


904 


MnSiO3 


Phase alk 


ee ee 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1559.00 


References 
Phase nl dS 


SOL-A Nb1 


Cp 


86.442 

86.829 
100.981 
108.403 
113.177 
116.700 
119.556 
122.024 
124.252 
126.323 
128.287 
130.175 
132.008 
133.801 
134.844 


$5 


S —(G-H298)/T 
J/(K mol) 


89.098 

89.634 
116.810 
140.212 
160.425 
178.147 
193.922 
208.149 
CM MC 
233.063 
244.139 
254.483 
264.197 
273.366 
278.548 


Remarks 


Tk1 


RHODONITE 


H 


H-H298 


G 


89.098 

89.100 

92.709 

99:929 
108.366 
117.095 
125.730 
134.110 
142.172 
149.899 
157.297 
164.379 
171.166 
177.676 
181.396 


[ 


— 1320.901 
— 1320.741 
=1311.261 
—1300.759 
— 1289.666 
—1278.165 
— 1266.348 
—1254.267 
—1241.951 
—1229.421 
— 1216.690 
— 1203.766 
— 1190.657 
=—1177.366 
—1169.441 


0.000 
0.160 
9.640 
20.142 
31.235 
42.736 
54.553 
66.634 
78.950 
91.480 
104.211 
117.135 
130.244 
143.535 
151.460 


kJ / mol 


— 1347.466 
— 1347.631 
— 1357.985 
—1370.865 
=1385,921 
— 1402.868 
— 1421.485 
—1441.600 
— 1463.073 
— 1485.790 
= O09 Gov 
— 1534.594 
— 1560.533 
— 1587.415 
— 1603.697 


AH; AG; 
-—1320.901 -1240.565 
-—1320.908 -1240.066 
-— 1320.737 —1213.120 
—1320.020 -1186.293 
-1319.147 -1159.628 
=1318.252 —1133.112 
=1317.360 -—1106.725 
-—1316.492 -1080.448 
-—1317.891 -1054.220 
-1317.070 -1027.892 
-1316.193 -1001.641 
-—1315.260  -975.466 
-1316.550 -949.300 
Hi SNii-o ONO 22900 
-1329.740 -907.100 


TPT= 1273.(B), 1413(C) / DPT= 1559. (LIQ + SiO2) 


131.022 


log Ky 
[ = 


217.342 
219.915 
158.417 
123.931 
100.955 
84.554 
72.262 
62.708 
55.067 
48.811 
43.600 
39.195 
35.419 
32.140 
30.393 


201.959 


Phase AL 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1618.00 


LIQ 1618.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase na “SS 


SOL Nb1 
LIQ S5 


= 


Cp 


129.871 
130.337 
147.419 
156.373 
162.127 
166.371 
169.810 
172.780 
175.460 
177.950 
180.311 
182.580 
184.784 
186.938 
189.056 
189.433 


243.090 
243.090 
243.090 
243.090 
243.090 
243.090 
243.090 
243.090 
243.090 
243.090 
243.090 
243.090 
243.090 
243.090 
243.090 


S 


163.201 
164.006 
204.153 
238.097 
267.148 
292.472 
314.919 
335.095 
353.439 
370.281 
385.866 
400.389 
414.001 
426.823 
438.956 
441.073 

55.390 
496.463 
508.480 
522.375 
535.518 
547.987 
559.848 
571.156 
581.962 
592.308 
602.231 
611.766 
620.940 
629.780 
638.311 
646.552 


—~(G-H298)/T 
J/(K mol) 


TEPHROITE 


H 


H-H298 


G 


163.201 
163.204 
168.561 
179.167 
191.469 
204.127 
216.600 
228.664 
240.238 
251.305 
261.877 
271.979 
281.643 
290.898 
299.776 
301.336 


301.336 
311.040 
322.399 
333.273 
343.699 
353.712 
363.341 
372.613 
381.553 
390.183 
398.523 
406.592 
414.406 
421.981 
429.330 


[ 


— 1730.498 
-—1730.257 
—1716.261 
= 1701033 
— 1685.091 
— 1668.657 
— 1651.843 
— 1634.710 
— 1617.296 
Slogg O20 
SOON ali 
— 1563.565 
Salo tOmlom 
-—1526.610 
—1507.810 
—1504.404 

89.621 
—1414.783 
— 1394.850 
— 1370.540 
— 1346.231 
—1321.922 
—1297.613 
— 1273.304 
— 1248.995 
— 1224.686 
—1200.377 
—1176.068 
—1151.759 
—1127.450 
—1103.141 
— 1078.832 


0.000 
0.241 
14.237 
29.465 
45.407 
61.8414 
78.655 
95.788 
113.202 
130.873 
148.787 
166.933 
185.301 
203.888 
222.688 
226.094 


315.715 
335.648 
359.958 
384.267 
408.576 
432.885 
457.194 
481.503 
505.812 
530.121 
554.430 
578.739 
603.048 
627.357 
651.666 


kJ / mol 


—1779.156 
Sai 9499 
SWAILRES' 
— 1820.082 
— 1845.379 
— 1873.387 
—1903.778 
—1936.295 
—1970.736 
— 2006.933 
—2044.750 
—2084.071 
—2124.798 
—2166.845 
—2210.139 
—2218.060 


—2218.060 
—2259.266 
—2310.816 
— 2363.716 
—2417.897 
—2473.294 
—2529.848 
—2587.508 
— 2646 .225 
—2705.956 
—2766.659 
— 2828 .297 
—2890.835 
— 2954.242 
—3018.488 


905 


Mn2Si04 
AH; AG; log K; 
Pia [ a 

—1730.498 -1632.130 285.942 
—1730.501 -1631.520 284.073 
-1730.029 -1598.570 208.752 
-—1729.032  -1565.817 163.580 
-~1727.994 -1533.273 133.483 
-—1727.070 -1500.894 111.998 
-—1726.259 -1468.640 95.892 
—1725.588 -1436.479 83.371 
-~1729.530 -1404.294 73.353 
=1729.441 -1371.791 65.141 
—1728.658 -1339.327 58.299 
—1728.169 -1306.902 52.512 
—1732.203 -1274.387 47.548 
-—1736.560 -1241.427 43.230 
—1761.282 -1207.078 39.407 
-—1761.378 -1200.843 38.767 
-—1671.757 -1200.843 38.767 
-1717.993 -1176.629 36.153 
-1713.040 -1144.927 33.225 
—1708.134 -1113.499 30.612 
-—1703.275 -1082.328 28.268 
—1698.461 -1051.399 26.152 
—1693.693 -1020.699 24.234 
-—1688.970  -990.214 22.488 
—2133.214  -946.492 20.600 
—2123.580  -897.243 18.747 
-—2114.008  -848.379 17.044 
-—2104.498  -799.882 15.475 
—2095.053 -751.736 14.024 
—2085.676  -703.926 12.679 
—2076.369  -656.438 11.430 


| 


906 


MnTiO3 MANGANESE TITANIUM TRIOXIDE 150.816 

Phase V Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) Th kJ / mol ] f = 

SOL 298.15 100.125 104.935 104.935 -1358.553 0.000 -1389.839 -1358.553 -1279.379 224.142 
300.00 100.445 105.555 104.937 -1358.367 0.186 -—1390.034 -1358.544 -1278.887 222.674 
400.00 112.011 136.254 109.044 -1347.669 10.884 -1402.170 -1357.621 -1252.455 163.554 
500.00 117.863 161.939 117.128 -1336.148 22.405 -1417.117 -1356.306 -1226.312 128.112 
600.00 121.467 183.768 126.462 -1324.169 34.384 -1434.430 -1354.956 -1200.441 104.508 
700.00 124.008 202.693 136.030 -1311.889 46.664 -1453.774 -1353.706 —-—1174.789 87.664 
800.00 125.984 219.386 145.427 —1299.386 59.167 -—1474.895 -1352.590 -1149.307 75.042 
900.00 127.630 234,322 154.489 -1286.703 71.850 -1497.593 -1351.640 -1123.956 65.233 
1000.00 129.072 247.845 163.159 -1273.867 84.686  -1521.712 -1353.103 -1098.655 57.388 
1100.00 130.381 260.209 171.428  -1260.893 97.660 -—1547.123 -1352.488  -1073.241 50.964 
1200.00 131.599 271.607 179.307 -1247.794 110.759 -1573.722 -1355.955 -1047.760 45.608 
1300.00 S272 282.186 186.819 -1234.576 123.977 -1601.418 -1354.972 -1022.117 41.069 
1400.00 133.859 292.065 193.987 -1221.245 137.308 -1630.135 —1356.307 —996.484 Ses 
1500.00 134.932 301337 200.8388  -1207.805 150.748 -1659.810 -—1357.865 —970.674 33.802 
1600.00 135.979 310.079 207.3895 -1194.259 164.294 -1690.385 -—1369.675 —944.210 30.825 
1677.00 136.771 316.489 212.258 -1183.758 174.795 -—1714.510 —1369.495 — 923.739 28.772 

References 

Phase al fs Cy Remarks 

SOL Tk1 8 Tk1 MPT= 1677. 

Mn2TiO4 DIMANGANESE TITANIUM TETRAOXIDE 221.754 

Phase I CG; S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) il kJ / mol ] [ - 

SOL 298.15 144.586 170.289 170.289 -1749.879 0.000 -1800.651 -—1749.879 -1650.065 289.084 
300.00 144.972 171.184 170.292 -1749.611 0.268 -1800.966 -1749.864 -1649.445 287.194 
400.00 159.139 215.087 176.181 -—1734.317 15.562 -1820.351 -1748.560 -1616.148 211.047 
500.00 166.632 251.474 187.708 -1717.996 31.883 -1843.733 -1746.893 -1583.237 165.400 
600.00 171.497 282.310 200.971 -—1701.076 48.803 -1870.462 -1745.285  -1550.659 134.997 
700.00 175.122 309.030 214.542 -1683.737 66.142 -1900.059 -1743.880 -1518.335 113.300 
800.00 178.085 332.613 227.856 -1666.073 83.806 -1932.164 -1742.681 -1486.199 97.039 
900.00 180.664 353.740 240.689 -—1648.133 101.746 -1966.500 -1741.722 -1454.199 84.400 
1000.00 183.004 372.898 252.967 -—1629.948 119.931 -2002.846 -1745.478 -—1422.201 74.288 
1100.00 185.188 390.444 264.679 -1611.538 138.341 -2041.026 -1744.970 -—1389.899 66.001 
1200.00 187.266 406.647 275.843 -—1592.914 156.965 -2080.890 -1748.520 -—1357.521 59.091 
1300.00 189.269 421.716 286.491 -1574.087 175.792 -2122.317 -1747.594 -1324.975 53.238 
1400.00 191.218 435.814 296.659 -—1555.062 194.817 -2165.201 -1751.237 -1292.371 48.219 
1500.00 IEERVZY 449.072 306.382 -—1535.844 214.0385 -2209.452 -—1755.256 -1259.348 43.854 
1600.00 195.005 461.596 315.695 -1516.438 233.441 -2254.991 -1779.699 -1224.957 39.991 
1700.00 196.860 473.474 324.630 -1496.844 253.035 -2301.750 -1779.972 -1190.277 36.573 
1733.00 197.467 477.264 327.500 -1490.338 259.541 -2317.437 -1780.052 -1178.829 35.58 

References 

Phase a ds C, Remarks 


SOL Tk1 


Tk1 TPT= 1043., MPT= 1733. 


] 
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85.912 MANGANESE MONOPHOSPHIDE MnP 

Phase if Cy S —(G-H298)/T H H-H298 G AHy AG; log K; 
a (mel) 1a kJ / mol SS 

SOL 298.15 46.861 65.270 65.270 —112.968 0.000 —132.428 -112.968 — 110.640 19.384 
300.00 47.001 65.561 65.271 —112.881 0.087 —132.549 -112.974 —110.626 19.262 
400.00 51.987 79.866 67.188 — 107.897 5.071 —139.8438 -113.971 — 109.618 142315 
500.00 54.334 91.747 70.947 — 102.568 10.400 —148.441 -114.192 — 108.503 wa feceksio: 
600.00 55.628 101.778 75.272 —97.064 15.904 —158.131 -—114.425 — 107.344 9.345 
700.00 56.423 110.417 79.690 =91-459 ~ 21.509 —168.751 -114.728 —106.141 7.920 
800.00 56.949 117.988 84.014 —85.789 27.179 —180.179 -115.101 — 104.890 6.849 
900.00 SON 124.718 88.169 —80.074 32.894 —192.320 -115.564 — 103.587 6.012 
1000.00 57.591 130.772 92.132 —74.328 38.640 —205.100 -118.362 — 102.181 By iSi/ 
1100.00 57.799 136.271 95.899 —68.558 44.410 —218.456 -119.014 — 100.531 4.774 
1200.00 57.964 141.308 99.476 —62.770 50.198 — 232.339 -183.261 —97./32 4.254 

References 

Phase mt ES CG 

SOL Nb1/Pa3.—_- Pa3 

147.859 MANGANESE TRIPHOSPHIDE MnP3 

Phase iT) Cy S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[ K ] SS I / (Kiel) i {I kJ / mol ] [ - 

SOL 298.15 102.703 96.650 96.650 —213.007 0.000 —241.823 -213.007 — 195.545 34.259 
300.00 102.759 97.286 96.652 —212.817 0.190 -—242.003 -212.998 — 195.437 34.029 
400.00 105.772 127.260 100.719 — 202.390 10.617 —253.295 -—215.056 — 189.070 24.690 
500.00 108.784 151.186 108.498 -191.663 21.344 —267.256 -215.143 — 182.561 19.072 
600.00 111.796 171.286 liliessil -180.634 32.373 —283.405 -215.116 — 176.046 15.326 
700.00 114.809 188.746 126.312 -—169.303 43.704 —301.425 -214.959 — 169.544 12.652 
800.00 117.821 204.273 135.104 -157.672 55.335 —321.090 -—214.636 — 163.076 10.648 
900.00 120.834 218.324 143.582 -145.739 67.268 —342.231 -214.146 — 156.659 9.092 
1000.00 123.846 231.211 lense -133.505 79.502 —364.717 -215.721 — 150.260 7.849 

References 

Phase H/S Cy Remarks 

SOL Nbi/Ku1 se Tk1 MPT= 1600. 


SOL 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 


References 


Phase 


SOL 


wes 


Pa3 


Cp 


73.553 
73.689 
79.320 
83.272 
86.542 
89.454 
92.140 
94.662 
97.052 
99.331 
101.512 


Pa3 


J/(K mol) 


91.010 

91.466 
113.501 
131.643 
147.122 
160.684 
172.807 
183.806 
193.904 
203.262 


DIMANGANESE PHOSPHIDE 


Ss) —(G—-H298)/T H H-H298 G 

I kJ / mol 

91.010 -171.126 0.000 -—198.261 
91.012 -—170.990 0.136 -—198.430 
93.978  -163.317 7.809  —208.717 
99.750 -155.179 15.947  -221.001 
106.386 -146.685 24.441 — 234.958 
113.194. -137.883 33.243  -250.362 
119.901 -128.801 42.325  -267.047 
126.399 -119.460 51.666 -284.886 
132.652 -109.873 61.253 —-303.778 
138.651 -100.058 71.073 -323.642 
144.403 -90.010 81.116 -344.410 


AWWA 


AH AG; 
—171.126  -—166:930 
SUNG — 166.904 
—172.170 -—165.266 
—172.499 -163.502 
=1/72.846 —- — 161.670 
=173:228 —=159i777 
iio OOO —ONEOoI 
— 173.981 = ilislorsto¥/ 
1/0: 050) eee OO WhOG 
-—179.241 Olen 
-—243.065 -147.521 


140.850 


log Ky 
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87.004 MANGANESE MONOSULFIDE (GREEN) MnS 

Phase if C, S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K] [——— J inal) eth kJ / mol =| [ - 

SOL 298.15 49.943 78.199 78.199 — 214.200 0.000 — 237.515 -—214.200 —218.414 38.265 
300.00 49.957 78.508 78.200 —214.108 0.092 —237.660 -214.198 —218.441 38.034 
400.00 50.710 92.983 80.168 — 209.074 5.126 —246.267 -216.476 —219.764 28.698 
500.00 51.463 104.379 83.911 — 203.966 10.234 —256.155  -218.187 — 220.414 23.026 
600.00 52.216 113.829 88.131 — 198.782 15.418 —267.079 -—219.683 — 220.712 19.215 
700.00 52.969 121.935 92.395 — 193.522 20.678 —278.876 -—221.009 — 220.778 16.475 
800.00 5Bai23 129.057 96.541 — 188.188 26.012 —291.4383 -222.445 — 220.650 14.407 
900.00 54.476 135.428 100.514 — 182.778 31.422 —304.663  -276.786 —219.180 t2efei 
1000.00 55.229 141.206 104.299 —177.293 36.907 —318.499 -279.048 — 212.733 Talent 
1100.00 55.982 146.506 107.898 — 171.732 42.468 —332.888 -279.119 — 206.097 9.787 
1200.00 5Ou/35 151.409 Hl sez — 166.096 48.104 — 347.787 -—279.163 — 199.457 8.682 
1300.00 57.488 155.980 114.584 — 160.385 53.815 —363.159 -279.180 — 192.814 7.747 
1400.00 58.241 160.268 117.695 — 154.599 59.601 —378.974  -281.449 — 186.106 6.944 
1500.00 58.994 164.312 120.670 — 148.737 65.463 —395.204  -283.870 —179.157 6.239 
1600.00 59.748 168.143 123.518 — 142.800 71.400 —411.829 -296.461 —171.499 5.599 
1700.00 60.501 171.788 126.251 — 136.787 77.413 — 428.827 -—296.924 — 163.674 5.029 
1800.00 61.254 175.267 128.878 — 130.700 83.500 -—446.181 -297.315 — 155.825 4.522 
1803.00 61.276 175.369 128.956 — 130.516 83.684 -—446.707 -297.326 — 155.589 4.508 

14.480 26.108 

LIQ 1803.00 66.944 189.850 128.956 -104.408 109.792 -—446.707 -271.218 — 155.589 4.508 
1900.00 66.944 193.358 ey, WS) -97.914 116.286 —465.294 -271.013 — 149.373 4.107 
2000.00 66.944 196.792 135.301 —91.220 122.980 —484.803  -270.806 — 142.977 3.734 
2100.00 66.944 200.058 138.308 —84.525 129.675 -—504.647 -270.602 — 136.590 3.397 
2200.00 66.944 203.172 141.186 -77.831 136.369 —524.809  -270.402 — 130.213 3.092 

References 

Phase dives Cp 

SOL Nb1 Mit 

LIQ Mit Mit 

119.070 MANGANESE DISULFIDE MnS2 

Phase ali Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) i dl kJ / mol ] [ - 

SOL 298.15 70.075 99.914 99.914 — 223.844 0.000 — 253.633 -223.844 — 224.975 39.415 
300.00 70.168 100.348 99.915 — 223.714 0.130 —253.819 -223.847 — 224.982 39.173 
400.00 74.048 121.109 102.720 —216.488 7.356 — 264.932 -—228.514 —225.151 29.402 
500.00 76.793 137.939 108.133 — 208.941 14.903 -277.910 -231.688 — 223.988 23.400 
600.00 79.091 152.148 114.315 — 201.144 22.700 —292.433 -234.147 — 222.199 19.344 
700.00 Sileliar 164.498 120.620 — 193.130 30.714 —308.278 -—236.028 — 220.056 16.421 

References 

Phase ms Gis 

SOL Mit Mit 


] 


] 


MnS0O4 MANGANESE SULFATE 151.002 

Phase 1 Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I kJ / mol [ - ] 

SOL 298.15 100.165 112.098 112.098 -1065.251 0.000 -1098.673 -—1065.251 — 957.243 167.705 
300.00 100.641 112.719 112.100 -1065.065 0.186 -1098.881 -—1065.265 -—956.573 166.554 
400.00 118.692 144.439 116.302 -1053.996 11.255 -—1111.772 -1067.449 — 920.223 120.169 
500.00 129.051 172.119 124.762 -1041.572 23.679 -1127.632 -—1067.963 — 883.366 92.285 
600.00 136.384 196.326 134.715 -1028.284 36.967 -1146.080 -—1067.674 — 846.460 73.691 
700.00 142.286 217.806 145.079 -1014.342 50.909 -1166.806 -—1066.827 — 809.653 60.417 
800.00 147.427 237.147 155.398 —999.852 65.399  -1189.570 —1065.780 —772.985 50.471 
900.00 Wes 254.786 165.476 — 984.872 80.379 -1214.179 -1117.362 —735.302 42.676 
973.00 ORO 266.776 172.630 — 973.647 91.604  -1233.220 -—1115.193 — 704.398 37.815 

References 

Phase H/S Cy Remarks 

SOL Nb1 Ku1,e Tk1 TPli= 676292357 sMel= 976: 

MnSb MANGANESE ANTIMONY 176.688 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) i} all kJ / mol ] [ - ] 

SOL 298.15 43.706 92.466 92.466 — 37.656 0.000 — 65.225 — 37.656 — 42.109 T.3¢7 
300.00 43.744 92.737 92.467 — 37.575 0.081 — 65.396 —37.671 — 42.137 oon 
400.00 45.773 105.599 94.207 — 33.099 4.557 — 75.339 — 38.488 — 43.504 5.681 
500.00 47.802 116.031 97.560 — 28.421 9.235 — 86.436 — 39.346 —44 660 4.666 
600.00 49.831 124.926 101.397 — 23.539 14.117 -— 98.494 — 40.247 -— 45.639 3.973 
700.00 51.861 132.760 105.329 — 18.454 19.202 —111.386 —41.197 — 46.462 3.467 
800.00 53.890 139.817 109.206 — 13.167 24.489 — 125.020 — 42.188 -— 47.148 3.078 
900.00 55.919 146.282 112.971 -—7.676 29.980 — 139.330 — 43,252 — 47.705 2.769 
1000.00 57.948 152.278 116.605 — 1.983 35.673 — 154.261 — 66.480 — 45.983 2.402 
1100.00 59.978 157.897 120.106 3.913 41.569 -— 169.773 —67.511 — 43.882 2.084 
1200.00 62.007 163.202 123.478 10.013 47.669 — 185.830 — 68.382 — 41.694 1.815 

References 

Phase nt HAS Cy 


SOL Tk1/Ku1 


e 


231.626 2—MANGANESE ANTIMONY Mn2Sb 

Phase 1 C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] ($= NU ved) I kJ / mol [ - 

SOL-1 298.15 66.890 136.817 136.817 — 32.635 0.000 -—73.427 — 32.635 — 40.768 7.142 
300.00 66.944 VOMmeol 136.818 — 32.511 0.124 —73.680 — 32.655 — 40.819 TAO 
400.00 69.873 156.890 139.479 —25.670 6.965 —88.427 — 33.838 — 43.366 5.663 
500.00 72.802 172.797 144.600 — 18.537 14.098 — 104.935 — 35.158 — 45.598 4.764 
550.00 74.266 179.804 147.486 — 14.860 WIE — 113.752 —35.870 — 46.608 4.426 

0.000 0.000 

SOL-2 550.00 74.266 179.804 147.486 — 14.860 WATE -— 113.752 —35.870 — 46.608 4.426 
600.00 75.730 186.329 150.454 —11.110 21.525 -—122.907  -36.619 — 47.551 4.140 
700.00 78.659 198.223 156.445 -—3.391 29.244 — 142.146 — 38.209 — 49.249 SOS 
800.00 81.588 208.917 162.346 4.622 Sineol -— 162.512 — 39.886 —50.712 Broil 
900.00 84.517 218.696 168.072 12.927 45.562 — 183.900 — 41.679 —51.959 3.016 
1000.00 87.446 227.753 173.592 P| tS ye35; 54.160 -—206.227 -67.915 —50.798 2.653 
1100.00 90.374 236.224 178.905 30.416 63.051 - 229.431 — 69.740 — 48.997 2.327 
1200.00 93.303 244.213 184.018 39.600 UP PES — 253.456 —71.358 — 47.038 2.048 
1221.00 93.918 245.837 185.067 41.566 74.201 — 258.602 —71.671 — 46.610 1.994 

References 

Phase i ES) Cy Remarks 

SOL-1 Kul e 

SOL-2 uU e Tk1 MPT= 1221: 

133.898 MANGANESE SELENIDE MnSe 

Phase T C5 S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) il kJ / mol ] [ - 

SOL 298.15 51.046 90.793 90.793 -—171.544 0.000 -—198.614 -171.544 — 176.471 30.917 
300.00 51.058 91.109 90.794 —171.450 0.094 -—198.782 -171.545 — 176.502 30.732 
400.00 See 105.889 92.805 — 166.310 5.234 -208.666 -171.803 -— 178.126 23.261 
500.00 52.406 117.505 96.624 — 161.103 10.441 —219.856 -178.324 — 179.558 18.758 
600.00 53.080 127.120 100.928 — 155.829 TAS —232.101 -179.669 — 179.680 15.643 
700.00 5SNLOS 135.352 105.271 — 150.487 21.057 —245.234 -181.117 -— 179.568 13.400 
800.00 54.427 142.574 109.492 — 145.078 26.466 —259.138 -182.633 — 179.244 11.703 
900.00 55.101 149.024 113.532 — 139.602 31.942 —273.723 -184.216 — 178.726 10.373 
1000.00 SDD 154.864 117.378 — 134.058 37.486 — 288.922 -188.098 — 177.983 9.297 
1100.00 56.449 160.212 121.032 — 128.447 43.097 —304.680 -243.103 -171.935 8.165 
1200.00 57.123 165.152 124.506 — 122.768 48.776 —320.951 -243.324 — 165.456 7.202 
1300.00 57.796 169.751 127.811 — 117.022 54.522 —337.699 -243.508 — 158.959 6.387 
1400.00 58.470 174.059 130.962 —111.209 60.335 —354.891 -245.935 — 152.385 5.686 
1500.00 59.144 178.116 133.972 -— 105.328 66.216 —372.502  -248.504 -— 145.559 5.069 
1600.00 59.818 181.954 136.852 —99.380 72.164 —390.507 -261.236 -— 138.014 4.506 

References 

Phase H/S Cy 

SOL Pa3 Pa3 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1548.00 


LIQ 1548.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Hees: 


SOL Tk1 
LIQ Tk1 


S 


J/(K mol) 


47.070 
47.354 
61.265 
72.828 
82.707 
91.352 
99.063 
106.045 
112.444 
118.367 
123.894 
129.087 
133.993 
138.653 
140.8114 
38.759 
WAS) S70) 
Wee 
186.944 
191.443 
195.700 
199.737 


MANGANESE SILICON 


—(G—-H298)/T H H-H298 G 

kJ / mol 

47.070 -77.822 0.000 —91.856 
47.071 —77.737 0.085 -91.943 
48.938 —72.891 4.931 —97.397 
52.592 -67.704 10.118 -104.118 
56.808 —62.283 15.539 -111.907 
61.138 -56.672 21.150 -120.619 
65.405 -—50.896 26.926 -130.146 
69.539 -44.967 32.855 -—140.407 
TAS 5114! -38.892 38.930 -151.336 
WAS -—32.676 45.146 -—162.880 
80.978 -26.323 51.499 -174.996 
84.481 -19.835 57.987 -187.648 
87.844 -13.213 64609 -200.804 
91.077 -6.459 71.363 -214.438 
92.586 -3.170 74652  -221.145 

59.999 

92.586 56.829 134.651 — 221.145 
95.456 60.923 138.745 -—230.551 
100.698 68.795 146.617  -—249.009 
105.616 76.667 154.489  -267.931 
110.246 84.539 162.361 — 287.290 
114.621 92.412 170.234  -307.063 


AH; AG; 
Ole =f\9- (0 
—717.823 —76.695 
SILAS —76.317 
—77.838 —75,938 
SOUS a ko noveLat 
-—78.012 STN 
SOA —74.737 
—78.331 —74.299 
— 80.778 SUIS 
— 81.007 —73.085 
— 81.184 Seay 
—81.312 = MAVENS 
— 83.671 —70.802 
— 86.159 — 69.742 
— 98.508 — 68.965 
— 38.509 — 68.965 
— 38.304 —69.992 
— 88.118 = TANT 
— 87.567 = OVE 
—87.017 — 69.649 
— 86.467 — 68.749 
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102.683 MANGANESE 1.7—SILICON MnSi1.7 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] === / (K'mol) il kJ / mol ] [ - 

SOL 298.15 58.700 55.480 55.480 — 83.680 0.000 -— 100.221 — 83.680 —81.139 14.215 
300.00 58.889 55.843 55.481 — 83.571 0.109 -—100.324 -83.683 —81.124 14.125 
400.00 65.703 73.849 57.890 —77.296 6.384 — 106.836 — 83.746 — 80.257 10.481 
500.00 69.104 88.912 62.631 —70.540 13.140 —-114.996 -83.781 -—79.382 8.293 
600.00 ale los 101.706 68.105 —63.519 20.161 -124.543 -83.905 —78.493 6.833 
700.00 72.587 112.789 73.714 — 56.328 ZR oe -135.280 -84.152 -—77.573 5.789 
800.00 73.674 222555) 79.221 -49.013 34.667 —147.057 -84.512 —76.610 5.002 
900.00 74.564 131.286 84.529 —41.600 42.080 -—159.757  -84.997 —75.594 4.387 
1000.00 75.332 139.182 89.606 — 34.104 49.576 -—173.286 -—87.850 -—74.472 3.890 
1100.00 76.020 146.395 94.446 — 26.536 57.144 —187.570 -88.585 —73.099 3.471 
1200.00 76.654 153.037 99.055 — 18.902 64.778 —202.546  -89.371 —71.657 3.119 
1300.00 77.250 159.196 103.447 —11.206 72.474 -218.162 -90.211 —70.147 2.819 
1400.00 77.818 164.942 107.637 -—3.453 80.227 —234.372  -93.386 —68.506 2.556 
1433.00 78.000 166.757 108.978 -—0.882 82.798 —239.845 -95.749 — 67.883 2.474 

References 

Phase nfs Cy Remarks 

SOL Ci Tk1,C1 Tk1 DPT= 1433. 

192.900 3—MANGANESE SILICON Mn3Si 

Phase Ih C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) I} Ih kJ / mol ] [ - 

SOL-1 298.15 99.577 104.391 104.391 -— 123.846 0.000 -—154.970 -123.846 — 120.730 PASH 
300.00 99.877 105.008 104.393 — 123.662 0.184 -—155.164 -123.845 — 120.711 21.018 
400.00 112.240 135.581 108.477 — 113.005 10.841 —167.237  -123.500 -—119.705 15.632 
500.00 120.760 161.583 116.563 — 101.336 22.510 -182.128 -122.862 — 118.827 12.414 
600.00 127.767 184.235 125.994 — 88.902 34.944 -—199.442 -122.117 — 118.089 10.281 
677.00 132.654 199.954 133.524 -78.873 44.973 -—214.242 -121.500 —117.609 9.074 

8.096 5.481 

SOL-2 677.00 132.654 208.050 133.524 -—73.392 50.454 —214.242 -116.019 — 117.609 9.074 
700.00 134.059 212.505 136.047 —70.325 53.521 —219.079 -115.817 — 117.666 8.780 
800.00 139.971 230.795 146.764 —56.621 67.225 —241.257 -114.852 -— 117.994 7.704 
900.00 145.662 247.612 157.047 — 42.338 81.508 —265.189 -113.765 -—118.451 6.875 
1000.00 (ees 263.247 166.894 - 27.493 96.353 —290.740 -119.264 — 118.899 6.211 
1100.00 156.678 277.916 176.327 -12.098 111.748 -317.806 -117.892 -— 118.925 5.647 
1200.00 162.080 291.781 185.376 3.840 127.686 —346.297 -116.149 -— 119.094 5.184 
1300.00 167.439 304.966 194.072 20.316 144.162 —376.139 -114.037 -119.422 4.798 
1348.00 170.000 311.083 198.130 28.415 152.261 -—390.925 -112.894 -119.641 4.636 

References 

Phase nl Es) Cy Remarks 

SOL-1 Tk1 Wala 

SOL-2 Tk1 Tk1,C1 Tk1 DPT= 1348. 
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Mn5Si3 5—MANGANESE 3-SILICON 358.947 
Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol | SI es 
SOL 298.15 194.557 235.559 235.559 —273.215 0.000 —343.447 -273.215 — 278.898 48.862 
300.00 194.928 236.764 235.563 — 272.855 0.360 —343.884  -273.210 — 278.934 48.567 
400.00 209.873 295.084 243.413 — 252.547 20.668 —370.580 -272.918 — 280.888 36.680 
500.00 219.700 343.027 258.683 — 231.043 42.172 —402.557 -—272.838 — 282.896 29.554 
600.00 PIN 2 383.793 276.221 — 208.672 64.543 —438.948 -273.118 — 284.888 24.802 
700.00 ZOdonG 419.388 294.184 — 185.572 87.643 —479.144 -273.743 — 286.803 21.401 
800.00 240.726 451.103 311.852 —161.814 111.401 —522.696 -—274.562 — 288.615 18.845 
900.00 246.785 479.808 328.944 —137.487 135.778 —569.264 -275.592 — 290.312 16.849 
1000.00 252.661 506.115 345.363 -—112.463 160.752 —618.578 -288.005 — 291.655 15.234 
1100.00 258.418 530.467 361.097 —86.908 186.307 -—670.422 -289.363 — 291.952 13.864 
1200.00 264.093 553.196 376.169 -60.782 212.433 —724.618 -290.493 — 292.136 12.716 
1300.00 269.710 574.557 390.616 —34.092 239.123 -—781.016 -—291.400 — 292.235 Wd 42 
1400.00 275.286 594.749 404.482 -6.842 266.373 — 839.490 -303.483 — 291.948 10.893 
1500.00 280.831 613.931 417.811 20.964 294.179 -—899.932 -316.242 — 290.410 10.113 
1573.00 284.864 627.371 427.226 AV6i2) “314.827 -—945.242 -378.949 — 286.868 9.526 
105.065 165.268 
LIQ 1573.00 324.641 732.437 427.226 206.880 480.095 -—945.242 -213.681 — 286.868 9.526 
1600.00 324.641 737.962 432.424 215.646 488.861 -965.093 -213.462 — 288.126 9.406 
1700.00 324.641 757.643 450.981 248.110 521.325 -1039.883 -363.260 —291.476 8.956 
1800.00 324.641 776.199 468.538 280.574 553.789 -1116.584 -361.966 — 287.290 8.337 
1900.00 324.641 793.751 485.197 313.038 586.253 -1195.089 -360.673 — 283.177 7.1785 
2000.00 324.641 810.403 501.045 345.502 618.717 -1275.304 -359.380 — 279.132 7.290 
References 
Phase H/S Cy 
SOL Tk1 Tk1,C1 
LIQ Tk1 C1 
MnSn2 MANGANESE 2-—TIN 292.358 
Phase ili C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) [ kJ / mol ie ties 
SOL 298.15 79.955 130.876 130.876 —27.614 0.000 —66.635 —27.614 — 26.564 4.654 
300.00 80.114 NOW| 130.877 — 27.466 0.148 —66.877 -27.615 — 26.557 4.624 
400.00 85.772 155.307 134.102 — 19.132 8.482 —81.255  -27.596 — 26.207 3.422 
500.00 88.458 174.767 140.351 — 10.406 17.208 -—97.790 —27.735 — 25.850 2.700 
600.00 89.975 191.040 147.481 — 1.478 26.136 -—116.102 -41.822 — 22.824 1.987 
700.00 90.939 204.987 154.724 7.570 35.184 — 135.921 — 41.769 — 19.661 1.467 
800.00 91.609 217.176 161.784 16.700 44.314 — 157.041 — 41.740 — 16.506 1.078 
References 
Phase H/ S$ Cy 


SOL 


Tk1/Ku1 


e 


] 


] 
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182.538 MANGANESE TELLURIDE MnTe 
Phase ly C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (=U // Us {nntal)) li kJ / mol ==] [ - 
SOL-A 298.15 72.054 93.722 93.722 — 108.366 0.000 —136.309 -108.366 — 112.009 19.623 
* 300.00 73.007 94.170 93.723 — 108.232 0.134 -136.483 -108.328 —112.031 19.506 
307.00 76.615 95.896 93.753 — 107.708 0.658 -—137.148 -108.170 —112.119 19.077 
0.000 0.000 
SOL-B_ 307.00 57.541 95.896 93.753 — 107.708 0.658 —137.148 -108.170 -—112.119 19.077 
400.00 57.798 111.154 96.102 — 102.345 6.021 —146.807 -107.856 — 113.367 14.804 
500.00 58.074 124.081 100.452 —96.551 11.815 —158.592 -107.886 — 114.750 11.988 
600.00 58.350 134.694 105.301 —90.730 17.636 -—171.546 -108.297 — 116.090 10.107 
700.00 58.626 143.709 110.160 — 84.881 23.485 —185.478 -109.071 — 117.332 8.755 
800.00 58.902 151.556 114.854 -—79.005 29.361 -—200.249 -127.796 — 116.561 7.611 
900.00 59.178 158.509 119.326 —73.101 35.265 -—215.759 -129.202 — 115.073 6.679 
1000.00 59.455 164.759 123.562 —67.169 41.197 —231.928 -132.948 -— 113.378 5.922 
1100.00 59.731 170.438 127.569 —61.210 47.156 —248.692 -134.544 — 111.344 5.287 
1200.00 60.007 175.647 131.362 —55.223 53.143 —266.000 -136.154 — 109.164 52 
1300.00 60.283 180.461 134.956 — 49.209 59.157 —283.808 -137.780 — 106.849 4.293 
1400.00 60.559 184.939 138.368 — 43.166 65.200 —302.081 -188.139 — 101.852 3.800 
1438.00 60.664 186.562 139.620 — 40.863 67.503 —309.140 -190.253 —99.470 3.613 
References 
Phase al ds Cy Remarks 
SOL-A Mit Mit,e 
SOL-B U Mit Mi1,Tk1 DRi—wi2438: 
310.138 MANGANESE  DITELLURIDE MnTe2 
Phase T Cy S$ —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) i} kJ / mol ] [= 
SOL 298.15 77.898 145.017 145.017 — 125.520 0.000 -168.757 -125.520 — 129.699 22.723 
300.00 77.906 145.499 145.019 -— 125.376 0.144 -—169.026 -125.520 -— 129.725 22.587 
400.00 78.324 167.969 148.080 - 117.564 7.956 —184.752 -125.809 — 131.099 17.120 
500.00 78.743 185.491 153.873 — 109.711 15.809 —202.457 -—126.685 — 132.333 13.825 
600.00 79.161 199.885 160.378 — 101.816 23.704 —221.747 -128.148 — 133.334 11.608 
700.00 79.580 212.119 166.917 — 93.879 31.641 — 242.362  -130.183 -— 134.045 10.003 
References 
Phase nes Cy Remarks 
SOL Mit Mi4 Tk1 DPT= 1008. (LIQ + MnTe) 


] 


ents 


MnW0O4 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 
Phase nt As 


SOL K7 


—— 


Cp 


124.298 
124.416 
129.859 
134.340 
138.443 
142.366 
146.195 
149.969 
153.708 
157.424 
161.125 
164.816 
168.498 
Wao 


K7 


MANGANESE TUNGSTATE 


S —(G—-H298)/T H H-H298 G 
J/(K mol) ial kJ / mol 


140.582 140.582 —-—1304.998 0.000 -1346.913 
141.352 140.585 —1304.768 0.230 -1347.173 
177.926 145.535 -1292.041 12.957 —1363.212 
207.395 155.053. -1278.827 26.171  =1382:524 
232.254 165.901 -1265.186 39.812 -—1404.538 
253.892 176.958 -1251.144 53.854 -1428.868 
273.153 187.800 -1236.716 68.282 -1455.238 
290.591 198.267 -1221.907 83.091 -1483.438 
306.585 208.310 -1206.723 98.275 -1513.308 
321.409 217.926  -1191.166 113.832 -1544.717 
Silos ZA/ts TSA) AS) 7) = eZ Joleys! 
348.309 235.957 -1158.941 146.057 -1611.743 
360.658 244.427 —-1142.276 162.722 -1647.196 
372.408 252.571 -1125.242 179.756 -1683.854 


AH; AG; 
-—1304.998 -1205.303 
-1304.970 -1204.684 
=1303:381 —1171-491 
=13012716. =1138.711 
—1300.057 -1106.266 
—1298.401 -1074.098 
-—1296.701 -—1042.170 
-—1294.937 -1010.458 
SWAB = ife 7 
-—1293.352  —947.354 
=1291.179 9) —915:994 
-1288.792 -884.824 
-—1288.466  -853.781 
-—1288.095  -822.690 


302.786 


log Ky 
arse a 


211.164 
209.754 
152.981 
118.960 
96.309 
80.150 
68.047 
58.645 
51.133 
44.986 
39.872 
35.553 
31.855 
28.649 


95.940 


Phase 


SOL 


LIQ 


2 
[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2897.00 


2897.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


—— 


Cp 


23.897 
23.922 
25.079 
25.874 
26.465 
26.963 
27.432 
27.906 
28.380 
28.901 
29.479 
30.128 
30.851 
31.647 
32.501 
33.397 
34.367 
35.146 
36.539 
37.748 
39.070 
40.506 
42.061 
43.817 
45.892 
48.406 
51.472 
55.060 


40.350 
40.350 
40.350 
40.350 
40.350 
40.350 
40.350 
40.350 
40.350 
40.350 
40.350 
40.350 
40.350 


MOLYBDENUM 
S  -(G-H298)/T H H-H298 G 
J/(K mol) et kJ / mol 
28.593 28.593 0.000 0.000 ~8.525 
28.741 28.594 0.044 0.044 ~8.578 
35.792 29.547 2.498 2498  -11.819 
41.479 31.383 5.048 5.048  -15,692 
46.250 33.474 7.666 7.666  -20.084 
50.368 35.600 10.338 10.338  -24.920 
53.999 37.677 13.058 13.058 -30.142 
57.257 39.675 15.824 15.824  -35.707 
60.222 41.583 18.638 18.638 41.583 
62.951 43.403 21.502 21.502  -47.744 
65.490 45.139 24.420 24.420 -54.167 
67.874 46.797 27.400 27.400 -60.837 
70.133 48.384 30.448 30.448  -67.738 
72.288 49.907 33.573 33.573 -74.860 
74.358 51.370 36.780 36.780 -82.193 
76.355 52.782 40.074 40.074 -89.729 
78.297 54.146 43.473 43.473 - 97.462 
80.173 55.466 46.944 46.944  -105.386 
82.010 56.748 50.524 50.524 -113.495 
83.826 57.994 54.247 54.247 - 121.787 
85.612 59.209 58.086 58.086  -130.259 
87.380 60.395 62.064 62.064 -138.909 
89.136 61.556 66.191 66.191 -147.735 
90.888 62.694 70.483 70.483  -156.736 
92.645 63.813 74.965 74.965 -165.913 
94.423 64.913 79.676 79.676 -175.266 
96.237 65.999 84.665 84.665 -184.798 
98.049 67.042 89.826 89.826 -194.221 
13.496 39.099 
111.545 67.042 —- 128.925 128.925 - 194.221 
111.587 67.088 129.047 129.047 - 194.555 
112.955 68.594 133.082 133.082  -205.783 
114.278 70.047. 137.117. 137.117. -217.145 
115.559 71.449 141.152 141.152 -228.637 
116.801 72.805 145.187 145.187  -240.255 
118.005 74116 149.222 149.222  -251.996 
119.175 75.387 153.257 153.257 263.855 
120.312 76619 157.292 157.292  -275.830 
121.417 77.815 161.327 161.327. -287.917 
122.493 78.977 —- 165.362 165.362 300.112 
123.541 80.106 169.397 169.397 -312.414 
124.563 81.205 173.432 173.432  -324.820 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
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gic 


LIQ 4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
4978.00 


References 
Phase al eS 


SOL D1 
LIQ D1 


J/(K mol) 


20009 
126.532 
127.481 
128.409 
129.316 
130.202 
131.070 
131.920 
132.752 


MOLYBDENUM [continued] 


S  -~(G-+H298)/T H H-H298 G 

i kJ. / mol 
82.275 177.467 177.467 -337.326 
83.317 181.502 181.502  -349.931 
84.333 185.537 185.537 -362.632 
85.324 189.572 189.572 -375.426 
86.292 193.607 193.607 -388.313 
87.237 197.642 197.642  -401.289 
88.160 201.677 201.677. - 414.353 
89.063 205.712 205.712 -427.502 
89.946 209.748 209.748  -440.736 
90.622 212.895 212895  -451.115 


133.389 


Remarks 


D1 


BPT= 4978., L= 582.2 kJ 


AH; AG, 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase Fs 


GAS D1 


D1 


MOLYBDENUM (GAS) 


S  ~(G-H298)/T 


J/(K mol) 


181.950 
182.079 
188.059 
192.697 
196.487 
199.691 
202.467 
204.915 
207.105 
209.086 
210.895 
212.560 
214.102 
215.540 
216.888 
218.157 
219.360 
220.505 
221.599 
222.651 
223.667 
224.652 
225.612 
226.550 
227.473 
228.382 
229.283 
230.178 
231.070 
231.961 
232.855 
233.753 
234.656 
235.567 
236.486 
237.415 
238.354 
239.305 
240.266 
241.240 
242.225 
243.223 
244.232 
245.252 
246.284 
247.326 
248.379 
249.440 
250.510 


H H-H298 G 

yl kJ / mol 
181.950 658.499 0.000 604.251 
181.951 658.537 0.038 603.914 
182.766 660.616 PLA \ ef 585.393 
184.306 662.695 4.196 566.346 
186.030 664.773 6.274 546.881 
187.758 666.852 8.353 527.068 
189.427 668.931 10.432 506.957 
191.015 671.009 12.510 486.586 
192.516 673.088 14.589 465.983 
193.934 675.166 16.667 445.172 
195.273 677.246 18.747 424.171 
196.540 679.325 20.826 402.998 
197.740 681.407 22.908 381.664 
198.879 683.491 24.992 360.181 
199.963 685.579 27.080 338.559 
200.996 687.673 29.174 316.806 
201.983 689.778 31.279 294.929 
202.928 691.895 33.396 272.936 
203.834 694.029 35.530 250.830 
204.706 696.185 37.686 228.617 
205.545 698.369 39.870 206.301 
206.354 700.585 42.086 183.885 
207.136 702.840 44.341 161.371 
207.894 705.139 46.640 138.763 
208.630 707.491 48.992 116.062 
209.344 709.901 51.402 93.269 
210.040 712.378 53.879 70.386 
210.719 714.928 56.429 47.413 
211.383 717,559 59.060 24.350 
212.032 720.279 61.780 1.199 
212.669 723.094 64.595 — 22.042 
213.294 726.012 67.513 — 45.372 
213.909 729.038 70.539 —68.793 
214.515 732.181 73.682 — 92.304 
PSA 735.444 76.945 — 115.906 
215.703 738.834 80.335 — 139.601 
216.287 742.357 83.858 — 163.390 
216.865 746.015 87.516 — 187.273 
217.438 749.814 91.315 —211.251 
218.006 Thaysh. hey 95.258 — 235.326 
218.571 757.847 99.348 — 259.500 
219.133 762.085 103.586 — 283.772 
219.692 766.475 107.976 — 308.144 
220.248 Ti/leOiaaenlili2, oi — 332.619 
220.803 TESTA Wile — 357.195 
221.356 780.558 122.059 — 381.876 
221.908 785.557 127.058 — 406.661 
222.459 790.706 132.207 — 431.552 
223.010 796.003 137.504 — 456.549 


AHy AG; 
658.499 612.776 
658.493 612.492 
658.118 597.212 
657.647 582.038 
657.107 566.966 
656.514 551.988 
655.873 537.099 
655.185 522.293 
654.450 507.566 
653.665 492.916 
652.825 478.339 
651.925 463.834 
650.958 449.402 
649.918 435.040 
648.799 420.751 
647.599 406.535 
646.305 392.391 
644.951 378.322 
643.505 364.325 
641.938 350.405 
640.282 336.560 
638.521 322.794 
636.648 309.106 
634.656 295.499 
632.526 281.974 
630.225 268.535 
627.713 255.184 
585.881 241.968 
584.478 230.133 
583.162 218.344 
581.942 206.595 
580.825 194.883 
579.817 183.203 
578.924 Walco 
578.152 159.923 
577.507 148.315 
576.995 136.723 
576.618 125.142 
576.382 113.569 
576.290 102.000 
576.344 90.431 
576.548 78.860 
576.903 67.282 
577.410 55.694 
578.069 44.093 
578.881 32.477 
579.845 20.841 
580.958 9.184 

0.000 0.000 
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Mo{g] 


log Ky 
[ ae 


— 107.356 
— 106.644 
—77.988 
—60.805 
— 49.359 
— 41.190 
— 35.069 
—30.313 
— 26.513 
— 23.407 
— 20.822 
— 18.637 
— 16.767 
— 15.149 
— 13.736 
— 12.491 
— 11.387 
— 10.401 
= OOO 
—8.716 
—71.991 
-7.331 
—6.728 
—6.174 
— 5.665 
=a) IGE 
—4.761 
— 4.358 
—4.007 
-3.679 
-3.372 
-3.085 
= ASH {6 
— 2.560 
—2.320 
— 2.094 
SNsyAs, 
— 1.676 
— 1.483 
= 2S 
Sols 
— 0.958 
=). 788 
—0.646 
(O10 
—0.361 
=0:227 
— 0.098 
0.000 


] 


920 


MoAs0O4 MOLYBDENUM ARSENATE 234.859 

Phase al C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) 1 [ kJ / mol at 

SOE 298.15 120.055 163.009 163.009 —910.689 0.000 —959.290 -910.689 —817.790 143.273 
300.00 120.373 163.752 163.011 —910.467 0.222 —959.592 -910.665 — 817.214 142.290 
400.00 132.815 200.267 167.905 — 897.744 12.945 —977.851 -908.845 —786.312 102.682 
500.00 140.515 230.782 177.514 — 884.055 26.634 —999.446  -906.390 —755.954 78.974 
600.00 146.350 256.935 188.623 — 869.702 40.987 -1023.863 -903.596 —726.125 63.215 
700.00 151.303 279.875 200.053 — 854.814 55.875  -1050.726 -900.568 — 696.783 51.995 
784.00 155.091 297.235 209.549 — 841.943 68.746 -1074.976 -897.866 — 672.483 44.805 

References 

Phase H/S Cy 

SOL G1 G1 

MoC MOLYBDENUM MONOCARBIDE (GAMMA) 107.951 

Phase aT C; S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) ali kJ/mol ] [ - 

SOL-C 298.15 30.878 36.652 36.652 — 28.451 0.000 — 39.379 — 28.451 -—29.142 5.106 
300.00 30.957 36.843 36.652 — 28.394 0.057 — 39.447 — 28.454 —29.146 5.075 
400.00 34.852 46.298 37.915 — 25.098 Gh s)a18} — 43.617 —28.648 — 29.349 3.833 
500.00 38.107 54.436 40.424 —21.445 7.006 -— 48.663 — 28.876 — 29.499 3.082 
600.00 40.796 61.630 43.370 ~ 17.495 10.956 —54.473 —29.125 —29.600 2 Sit 
700.00 43.003 68.090 46.448 — 13.302 15.149 —60.964 — 29.382 —29.659 PPANS 
800.00 44.806 73.954 49.525 —8.908 19.543 — 68.071 — 29.632 — 29.681 1.938 
900.00 46.278 79.319 52.542 — 4.351 24.100 —75.739 — 29.875 — 29.673 1.722 
1000.00 47.495 84.260 55.470 0.339 28.790 — 83.921 —30.117 — 29.638 1.548 
1100.00 48.528 88.836 58.298 5.141 33.592 —92.578 — 30.368 —29.578 1.405 
1200.00 49.451 93.099 61.022 10.041 38.492 — 101.678 -— 30.632 —29.494 1.284 
1300.00 50.336 97.092 63.645 15.030 43.481 —111.189 —30.914 — 29.388 1.181 
1400.00 Bilec a5) 100.855 66.170 20.109 48.560 — 121.088 -—31.213 — 29.260 1.092 

References 

Phase es C, 

SOL-C Pa3 Pa3 


| 


203.891 DIMOLYBDENUM CARBIDE Mo2C 

Phase aT C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 

[K ] IK trnel) eel kJ / mol ] [ - ] 

SOL 298.15 60.207 65.814 65.814 — 53.137 0.000 -72.760 -—53.137 —53.998 9.460 

300.00 60.358 66.187 65.815 —53.025 0.112 -72.882 -53.130 —54.003 9.403 

400.00 66.804 84.503 68.269 -— 46.643 6.494 -80.445 -52.692 — 54.358 7.098 

500.00 Tlie 99.905 73.097 -39.733 13.404 -89.686  -52.212 —54.830 5.728 

600.00 74,297 eA 78.696 — 32.452 20.685 — 100.355 —51.748 — 55.398 4.823 

700.00 76.636 124.808 84.469 — 24.900 28.237 — 112.266 —51.318 — 56.040 4.182 

800.00 78.435 He5alloo 90.171 —17.143 35.994 — 125.274 —50.924 — 56.742 3.705 

900.00 79.898 144.489 95.697 —9.224 43.913 -—139.264 -50.572 — 57.491 3.30/ 

1000.00 81.210 152.975 101.007 — 1.168 51.969 -154.144 -50.263 —58.277 3.044 

1100.00 82.541 160.777 106.090 7.018 60.155 -169.836 -49.993 —59.092 2.806 

1200.00 84.058 168.022 110.953 15.346 68.483 —186.280 -—-49.747 — 59.930 2.609 

1300.00 85.923 174.821 115.607 23.841 76.978 —203.426  -—49.503 —60.788 2.442 

1400.00 88.296 181.272 120.069 32.548 85.685 —221.233 -49.223 —61.666 2.301 
References 


Phase H/S 5 


SOL Pas Pa3 

264.002 MOLYBDENUM HEXACARBONYL Mo(CO)6 

Phase = T 6; S  -(G-H298)/T H H-H298 G AH; AG; log K; 
[K] | [———J/ (K mol) let kJ / mol }) ~=4 


SOL 298.15 242.260 325.900 325.900 -982.801 0.000 -1079.968 —-982.801 — 877.680 153.766 
300.00 242.546 327.400 325.905 -982.353 0.448 -1080.572 -982.655  -877.028 152.704 
400.00 258.027 399.296 335.603 -957.324 25.477 -1117.042 -975.215 -842.962 110.080 


References 
Phase H/S Cy 


SOL Nb1 Ku1,e 
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Mo(CO)6{[g] MOLYBDENUM HEXACARBONYL (GAS) 264.002 
Phase T Cy S -—(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) [ kJ / mol ] [= 
GAS 298.15 211.290 490.110 490.110 —912.099 0.000 -1058.225 -912.099 — 855.937 149.957 
300.00 211.976 491.419 490.114 —911.707 0.392 -1059.133 -912.010 — 855.589 148.971 
400.00 237.682 556.357 498.794 — 889.074 23.025 -1111.616 -906.965 — 837.536 109.371 
500.00 252.045 611.058 515.926 — 864.533 47.566 -1170.062 -902.138 — 820.749 85.743 
600.00 261.944 657.931 535.781 — 838.809 73.290 -1233.568 -897.992 — 804.873 70.070 
700.00 269.734 698.913 556.219 —812.213 99.886  -1301.453 -894.501 — 789.637 58.923 
800.00 276.400 735.376 SOE STAG —784.900 127.199  -1373.200 -891.462 —774.868 50.594 
900.00 282.414 768.283 595.901 —756.955 155.144 -1448.410 -888.696 —760.462 44.136 
1000.00 288.021 798.331 614.663 —728.430 183.669 -1526.762 -886.087 —746.355 38.986 
1100.00 293.364 826.035 632.635 —699.359 212.740 -1607.998 -883.541 — 732.505 34.784 
1200.00 298.526 851.783 649.837 —669.764 242.335 -1691.904 -880.984 —718.887 31.292 
1300.00 303.561 875.878 666.308 —639.658 272.441 -1778.299 -878.358 —705.484 28.347 
1400.00 308.503 898.555 682.095 —609.055 303.044 -1867.032 -875.617 — 692.288 25.830 
1500.00 313.378 920.006 697.247 -577.960 334.139 -1957.970 -872.726 — 679.293 23.655 
1600.00 318.200 940.386 711.812 —546.381 365.718 -2050.998 -869.659 — 666.497 Zaehos 
1700.00 322.982 959.820 725.833 -—514.321 397.778 -2146.015 -866.394 — 653.898 20.092 
1800.00 327.733 978.416 739.353 -—481.785 430.314 -2242.934 -862.927 —641.497 18.616 
1900.00 332.459 996.262 752.408 -448.776 463.323 -2341.674 -859.214 —629.296 17.301 
2000.00 337.165 1013.435 765.032 -415.294 496.805 -2442.164 -855.284 —617.296 16.122 
References 
Phase inl as) C, 
GAS Nb1 e 
Mo2N DIMOLYBDENUM NITRIDE 205.887 
Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol ] [ - 
SOL 298.15 63.848 63.178 63.178 — 81.588 0.000 —100.425 -81.588 — 54.810 9.603 
300.00 64.060 63.574 63.180 — 81.470 0.118 —100.542 -81.585 — 54.644 9.514 
400.00 72.714 83.297 65.810 —74.593 6.995 -107.912 -81.074 — 45.724 5.971 
500.00 78.401 100.168 71.036 —67.022 14.566 -117.106 -80.073 — 36.994 3.865 
600.00 82.772 114.863 77.142 —58.956 22.632 SW ANitsiis) 7k y7isis) — 28.499 2.481 
700.00 86.420 127.903 83.480 -—50.492 31.096 -140.024 —-77.135 — 20.249 eos 
800.00 89.600 139.655 89.779 —41.687 39.901 — 153.411 —75.325 — 12.244 0.799 
900.00 92.435 150.375 95.925 —32.583 49.005 -167.920 -73.343 —4.476 0.260 
1000.00 94.992 160.248 101.870 —23.210 58.378 —183.458 -71.217 3.063 —0.160 
1100.00 97.309 169.413 107.599 = 113.593 67.995 -199.946 -68.976 10.384 —0.493 
1200.00 99.408 177.971 WIS ME Sh (has) 77.833 —217.320 -66.650 17.496 -0.762 
1300.00 101.305 186.004 118.412 6.282 87.870 —235.523  -64.269 24.412 -—0.981 
1400.00 103.009 193.575 25s 16.500 98.088 —254.506 -61.865 31.143 —1.162 
References 
Phase H/S C, 


SOL Nb1/Pa3 


Pa3 


| 


] 


111.939 


Phase ah 
[K] 


GAS —s_-.298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase lel S 


GAS Pal 


Pal 


MOLYBDENUM MONOXIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) Nedl kJ / mol 
241.765 241.765 310.959 0.000 238.877 
241.987 241.765 311.026 0.067 238.429 
252.406 243.183 314.648 3.689 213.686 
260.551 245.872 318.299 7.340 188.023 
267.238 248.892 321.967 11.008 161.624 
272.913 251.929 325.648 14.689 134.609 
277.843 254.866 329.340 18.381 107.066 
282.203 257.666 333.042 22.083 79.059 
286.112 260.319 336.753 25.794 50.640 
289.657 262.827 340.472 29.513 21.849 
292.900 265.200 344.199 33.240 -7.281 
295.890 267.447 347.934 36.975 — 36.722 
298.663 269.579 351.677 40.718 — 66.452 
301.250 271.605 355.427 44.468 — 96.449 
303.676 273.535 359.185 48.226 -126.696 
305.958 275.375 362.950 51.991 — 157.179 
S08 1S 277.185 366.722 55.7638 -187.884 
310.158 278.820 370.502- 59.543  -218.798 
312.101 280.436 374.289 63.330 -249.912 


AH, AG; 

=A 
310.959 277.984 
310.954 277.780 
310.637 266.766 
310.209 255.846 
309.679 245.021 
309.061 234.293 
308.365 223.658 
307.597 213.115 
306.763 202.661 
305.864 192.294 
304.898 182.012 
303.862 171.813 
302.750 161.696 
301.555 151.662 
300.272 141.711 
298.897 131.842 
297.413 122.058 
295.852 112.358 
294.177 102.743 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase I Ws 


SOL Pal 


Cp 


55.982 
56.160 
63.360 
67.983 
71.493 
74.420 
77,003 
TS )Sv 
81.607 
83.767 
85.896 
88.034 
90.215 
92.470 
94.830 
97.324 
99.980 
102.827 
105.892 


Pat 


J/(K mol) 


46.275 

46.622 

63.860 

78.524 

91.241 
102.487 
112.596 
121.804 
130.283 
138.163 
145.543 
152.502 
159.106 
165.406 
171.449 
177.272 
182.909 
188.390 


MOLYBDENUM DIOXIDE 
S  -(G-H298)/T H H-H298 G 
1 kJ / mol 
46.275  -588.940 0.000 -602.737 
46.276 -588.836 0.104  -602.823 
48.578 582.827 6.113  -608.371 
53.138 576.247 12.693 615.509 
58.452  —569.267 19.673 624.011 
63.954 561.967 26.973  -633.708 
69.413 -554.394 34.546 -644.471 
74.730  -546.574 42.366  -656.197 
79.867 -538.524 50.416  -668.807 
84.813  -530.255 58.685  -682.234 
89.569  -521.772 67.168  -696.423 
94.145  -513.076 75.864 -711.328 
98.551  -504.164 84.776 -726.912 
102.800  -495.030 93.910  -743.140 
106.903  -485.666 103.274 -759.984 
110.872 -476.060 112.880 -777.422 
114.718  -466.196 122.744 -795.432 
118.452  -456.057 132.883  -813.999 
122.083  -445.623 143.317 -833.106 


193.741 


AH AG; 
—588.940 -533.047 
—588.935 —532.700 
—588.350 -514.029 
—587.379.— —495:595 
-586.176 -477.300 
—584.804 -459.261 
-583.287 -—441.428 
—581.689 —423.793 
-579.865  -—406.349 
= 0/1, 9090 309,008 
=570.953 § —372:005 
SOUS) =e (05 
—571.569 —338.354 
— 569.201 OPA IMT 
—566.711 — 305.363 
— 564.091 — 289.108 
—961:342 — —273.011 
-—558.414  -—257.072 
-555.323 -—241.291 


127.939 


log K; 


127.939 


Phase ay 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nis 


GAS Ja 


(=== 


Jat 


MOLYBDENUM DIOXIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


276.990 
277.260 
290.337 
301.219 
310.530 
318.643 
325.819 
332.243 
338.055 
343.358 
348.233 
352.744 
356.940 
360.863 
364.547 
368.018 
371.300 
374.413 
377.374 
380.196 
382.893 
385.476 
387.954 
390.334 
392.626 
394.835 
396.967 
399.028 
401.022 


H H-H298 G 

Ip ll kJ / mol 
276.990 -8.314 0.000 —90.899 
276.991 - 8.233 0.081 -—91.411 
278.748 —3.679 4.635 — 119.813 
282.185 1.203 9.517 — 149.406 
286.152 6.313 14.627 — 180.005 
290.226 11.578 19.892 —211.472 
294.236 16.953 25.267 — 243.702 
298.108 22.408 30.722 —276.611 
301.817 27.924 36.238 —310.131 
305.356 33.489 41.803 — 344.205 
308.728 39.092 47.406 — 378.788 
311.943 44.727 53.041 — 413.840 
315.009 50.390 58.704 —449 326 
317.937 56.076 64.390 — 485.219 
320.736 61.783 70.097 —521.491 
323.416 67.509 75.823 — 558.121 
325.986 Wore ol 81.565 — 595.088 
328.453 79.009 87.323 — 632.375 
330.826 84.781 93.095 — 669.966 
SOOMMO 90.567 98.881 —707.845 
Bish) eh 96.365 104.679 —746.001 
337.438 102.174 110.488 —784.420 
339.491 107.996 116.310 — 823.093 
341.478 113.828 122.142 — 862.008 
343.401 119.671 127.985 —901.157 
345.265 125.524 133.838 — 940.530 
347.074 131.387 139.701 -—980.121 
348.830 137.260 145.574 -1019.921 
350.537 143.142 151.456 -1059.924 


MoO2{g] 

AH, AG; log Ky 

= [ = 

-8.314 — 21.209 3.716 

-8.332 — 21.289 3.707 

-—9.202 — 25.471 3.326 

—9.929 — 29.453 3.077 
-— 10.597 — 33.294 2.899 
—11.259 — 37.025 2.763 
—11.941 — 40.660 2.655 
— 12.657 — 44.207 2.566 
— 13.417 — 47.672 2.490 
— 14.225 —51.059 2.425 
— 15.089 —54.370 2.367 
— 16.016 —57.606 2.315 
-—17.015 —60.768 2.267 
— 18.095 — 63.856 2.224 
— 19.262 — 66.870 2.183 
— 20.523 — 69.807 2.145 
— 21.895 —72.667 2.109 
— 23.347 —75.448 2.074 
—24.918 —78.151 2.041 
— 26.641 —80.770 2.009 
— 28.491 — 83.305 1.978 
—30.490 — 85.753 1.948 
— 32.648 —88.110 1.918 
— 34.982 — 90.373 1.888 
— 37.518 — 92.540 1.859 
— 40.293 —94.604 1.830 
— 43.357 — 96.560 1.801 
— 85.823 — 98.361 We 
— 87.953 —98.757 1.720 
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MoO3 


Phase Ti 


IF SS ae reece 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1075.00 


LIQ 1075.00 
1100.00 
1200.00 
1300.00 
1400.00 


References 


Phase nl ES 


SOL Pal 
LIQ Pal 


Cy 


79.032 
75.214 
82.749 
87.990 
92.327 
96.238 
99.922 
103.473 
106.943 
109.509 


126.231 
126.231 
126.231 
126.231 
126.231 


Cp 


Jal 
Jal 


J/(K mol) 


77.739 

78.203 
100.961 
120.014 
136.448 
150.978 
164.071 
176.046 
187.129 
194.955 

45.499 
240.453 
243.355 
254.339 
264.443 


MOLYBDENUM TRIOXIDE 


S —(G-H298)/T H H-H298 G 

[ kJ / mol 

71.139 ~—T45:087 0.000 —768.265 
77.740 -—744.948 0.1389 -—768.409 
80.792 —737.019 8.068 —777.404 
86.782 -728.471 16.616 —788.478 
93.721 -=719 4S 25:686 »=801.320 
100.882 =710.020 35.067 -815.705 
107.976 -700.211 44876  -831.468 
114.883 -690.040 55.047 -848.482 
121:560% =—679:519~ 65.568» °=866,647 
126.410 -671.402 73.685 -880.978 

48.911 

126.410  -622.491 122596 -880.978 
129,035. ~=619:335) 125.7525 ~=887,025 
139.026 -606.712 138.375 -911.918 
148.290 -594.088 150.999 -937.864 
156.925  -581.465 163.622 -964.782 


PISETASI/ 


Remarks 


H5 


AH; AG; 
-745.087 -—667.993 
-745.074  -667.514 
-744.055 -—641.800 
-742.646  -616.394 
=740;982: + —5915296 
-739.106 -566.493 
—737.021 — 541.974 
=134. feo.) S120 
=132-219 — 493.751 
-—730.179  -—475.940 
—681.268 -—475.940 
—680.155 -471.178 
-675.773  -452.374 
—671.504 -433.932 
—667.350 -—415.813 


NBPT= 1428. GAS (Mo3809 + Mo4012 + Mo5015) 


143.938 


log Ky 
[ = 


117.030 
116.225 
83.811 
64.394 
51.477 
42.272 
35.387 
30.048 
Zoe 
23.126 


23.126 
22.374 
19.691 
17.436 
15.514 


] 


143.938 


Phase W 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase ined S 


GAS Jat 


Jai 


MOLYBDENUM TRIOXIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


283.898 
284.266 
302.697 
318.297 
331.619 
343.191 
353.405 
362.5414 
370.805 
378.348 
385.287 
391.713 
397.696 
403.293 
408.551 
413.509 
418.198 
422.645 
426.873 
430.902 
434.749 
438.429 
441.953 
445.335 
448.583 
451.706 
454.713 
457.610 
460.404 


H H—-H298 G 

lel kJ / mol 
283.898 — 346.435 0.000 — 431.079 
283.899 — 346.325 0.110 — 431.605 
286.357 — 339.899 6.536 — 460.978 
291.228 — 332.901 13.534 — 492.049 
296.877 — 325.590 20.845 — 524.561 
302.685 —318.080 28.355 — 558.314 
308.399 —310.480 36.005 — 593.154 
313.916 — 302.672 43.763 — 628.960 
319.199 —294.829 51.606 — 665.634 
324.238 — 286.914 59.521 —703.097 
329.040 — 278.938 67.497 —741.283 
333.617 —270.910 O25 — 780.137 
337.983 —262.837 83.598 —819.611 
342.152 — 254.724 91.711 — 859.663 
346.139 —246.577 99.858 — 900.258 
349.958 —238.399 108.036 —941.364 
353.620 —230.195 116.240 —982.951 
SOMO -221.970 124.465 -1024.995 
360.519 —213.726 132.709 -1067.473 
363.775 -—205.468 140.967 -1110.363 
366.915 -197.198 149.237 -1153.647 
369.944 -188.921 157.514 -1197.307 
372.872 -180.639 165.796 -1241.328 
375.703 -172.357 174.078 -1285.693 
378.444 -164.076 182.359 -1330.390 
381.100 —155.800 190.635 -1375.406 
383.676 -—147.532 198.903  -1420.727 
386.176 -—139.276 207.159 -1466.344 
388.604 -—131.034 215.401 -1512.246 


MoO3{g] 
AH, AG, log K, 
= : - [ ae 

-346.435  -330.807 57.956 
-346.451 -330.710 57.582 
~346.935  -325.374 42.490 
-347.075 -319.964 33.426 
347122) S-S14se70) 27aEe 
-347.166  -309.103 23.066 
-347.241 -303.661 19.827 
-347.358  -298.207 _—‘17.307 
~347.521  -292.737 15.291 
~347.733  -287.249 13.640 
~348.000 -281.739 12.264 
-348.326  -276.205 11.098 
-348.721  -270.643 10.098 
-349.194  -265.050 9.230 
~349.754  -259.422 8.469 
~350.409  - 253.757 7.797 
-351.178  -248.050 7.198 
~352.033  -242.298 6.661 
~353.014 -236.497 6.177 
~354.156 230.644 5.737 
-355.439  - 224.733 5.336 
~356.885 218.760 4.968 
=958.510 212.724 4.630 
~360.331  -206.609 4.317 
~362.376 200.421 4.027 
~364.687 -194.149 3,756 
~367.315  -187.786 3,503 
-409.377 - 181.282 3,265 
SATs, a tecer 3.019 
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MoO2Cl2 MOLYBDENUM DICHLORIDE DIOXIDE 198.844 

Phase 1 C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky; 
KG SS Kano) tll kJ / mol [ - 

SOL 298.15 104.381 142.256 142.256 —717.100 0.000 —759.514 -—717.100 —623.302 109.200 
300.00 104.581 142.902 142.258 -—716.907 0.193 —759.777 -—717.068 — 622.720 108.425 
400.00 115.120 174.441 146.487 —705.918 11.182 -—775.695 —-714.972 —591.566 eon 
500.00 125.407 20ile Zor 154.819 —693.891 23.209 -—794.509 -712.124 —561.028 58.610 
600.00 135.596 225.003 164.570 — 680.840 36.260 —815.842 -708.486 — 531.137 46.240 

References 

Phase ads Cy 

SOL Nb1/e e 

MoO2CI2/g] MOLYBDENUM DICHLORIDE DIOXIDE (GAS) 198.844 

Phase Vy Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] (LY i) eal kJ / mol ] [ - 

GAS 298.15 85.225 SieH fate: 337.758 — 633.039 0.000 -—733.742 -633.039 — 597.530 104.685 
300.00 85.373 338.286 337.760 — 632.881 0.158 -—734.367 -633.043 — 597.309 104.001 
400.00 92.172 363.840 341.198 — 623.982 9.057 —769.518 -633.035 —585.389 76.444 
500.00 96.596 384.919 347.896 -614.527 18.512 —806.987 -632.760 —573.506 59.914 
600.00 99.475 402.803 355.595 — 604.714 28.325 —846.396 -632.360 — 561.691 48.900 
700.00 101.430 418.293 363.470 —594.663 38.376 —887.468 -631.912 —549.948 41.038 
800.00 102.813 431.932 SIS —584.447 48,592 —929.993 -631.458 — 538.270 35.145 
900.00 103.823 444.103 378.630 —574.113 58.926 -—973.806 -631.022 —526.648 30.566 
1000.00 104.580 455.083 385.735 — 563.691 69.348  -1018.774 -630.617 -—515.073 26.905 
1100.00 105.159 465.079 392.500 — 553.203 79.836  -1064.790 -630.255 — 503.537 23.911 
1200.00 105.608 474.249 398.936 — 542.663 90.376  -1111.762 -629.947 — 492.031 21.418 
1300.00 105.961 482.717 405.059 —532.084 100.955 -1159.616 -629.704 — 480.548 19.309 
1400.00 106.241 490.580 410.890 —521.473 111.566 -1208.286 -629.536 — 469.081 17.502 
1500.00 106.467 497.918 416.450 —510.838 122.201 -1257.714 -629.454 — 457.624 15.936 
1600.00 106.651 504.795 421.759 —500.181 132.858 -1307.854 -629.468 — 446.169 14.566 
1700.00 106.805 511.266 426.836 —489.508 143.531 -1358.660 -629.585 — 434.709 13.357 
1800.00 106.938 517.374 431.698 —478.821 154.218 -1410.095 -629.822 — 423.240 12.282 
1900.00 107.057 523.159 436.361 —468.121 164.918 -1462.124 -680.150 — 411.754 11.320 
2000.00 107.170 528.654 440.839 —457.410 175.629 -1514.717 -630.607 — 400.249 10.453 


References 
Phase aes Cy 


GAS Jat Jat 


| 


] 


160.072 MOLYBDENUM DISULFIDE MoS2 
Phase Tt Cc. S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) ef kJ / mol [ - 
SOL 298.15 63.548 62.593 62.593 —276.144 0.000 —294.806 -276.144 — 267.166 46.806 
300.00 63.689 62.986 62.594 —276.026 0.118 —294.922 -276.155 — 267.110 46.508 
400.00 68.914 82.116 65.167 — 269.364 6.780 —302.211 -281.109 — 263.837 34.454 
500.00 71.734 97.822 HOAs — 262.320 13.824 —311.232 -284.419 — 259.178 27.076 
600.00 73.608 111.076 75.916 — 255.048 21.096 —321.694 -286.917 — 253.876 22.102 
700.00 75.036 122.534 81.776 — 247.613 28.531 —333.387 -288.773 — 248.219 18.522 
800.00 76.225 132.633 87.514 — 240.049 36.095 —346.155 -290.648 — 242.301 15.821 
900.00 UMS 141.673 93.038 — 232.373 43.771 —359.879 -398.152 — 233.835 Stove 
1000.00 78.240 149.865 98.318 — 224.597 51.547 —374.462 -396.860 —215.646 11.264 
1100.00 79.149 157.365 103.350 —216.727 59.417 —389.829 -395.538 — 197.589 9.383 
1200.00 80.019 164.290 108.143 — 208.768 67.376 -—405.916 -394.195 — 179.653 7.820 
1300.00 80.862 170.728 WA ks — 200.724 75.420 —422.670 -392.838 — 161.829 6.502 
1400.00 81.686 176.751 117.074 — 192.596 83.548 —440.048 -391.477 — 144.110 BuSVAT/ 
1500.00 82.491 182.414 121.243 — 184.387 91.757 —458.009 -390.120 — 126.489 4.405 
1600.00 83.284 187.763 W25 2815 -176.098 100.046 -—476.520 -388.775 — 108.957 S007 
1700.00 84.068 192.836 129.064 —167.731 108.413 —495.552 -387.447 —91.509 2.812 
1800.00 84.845 197.663 132.742 —159.285 116.859 —515.079 -386.153 —74.139 2.151 
1900.00 85.615 202.271 136.281 —150.762 125.382 —535.077 -384.862 — 56.840 1.563 
2000.00 86.381 206.682 139.691 —142.162 133.982 —555.527 -383.612 — 39.608 1.034 
2023.00 86.556 207.671 140.459 -140.173 135.971 —560.292 -383.335 — 35.654 0.921 
References 
Phase aS Cy Remarks 
SOL Jat Jat Jat MPT= 2023. at p(S2) = 1.013 bar 
192.138 MOLYBDENUM TRISULFIDE MoS3 
Phase ¥ C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) 1 [ kJ / mol ] as 
SOL 298.15 82.597 PON aroilic —309.616 0.000 —332.070 -309.616 — 294.873 51.660 
300.00 82.779 75.823 75.314 — 309.463 0.153 —332.210 -309.634 — 294.781 51.326 
400.00 90.314 100.757 78.662 —300.778 8.838 —341.081 -317.146 — 289.430 37.796 
500.00 95.554 121.498 85.213 —291.474 18.142 —352.222 -322.098 — 281.988 29.459 
600.00 99.891 139.312 92.779 — 281.696 27.920 —365.283 -325.667 — 273.599 23.819 
700.00 103.802 155.007 100.569 —271.509 38.107 —380.014 -328.080 — 264.723 19.754 
800.00 107.486 169.111 108.270 — 260.943 48.673 —396.232 -330.314 — 255.521 16.684 
900.00 111.038 181.977 WIS 75) —250.016 59.600 -—413.795 -490.773 — 242.584 14.079 
1000.00 114.507 193.856 122.978 — 238.739 70.877 —432.594 -487.814 — 215.163 11.239 
References 
Phase nl fs Cp 


SOL Mi 


930 


Mo2S3 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2080.00 


LIQ 2080.00 
2100.00 
2200.00 


References 


Phase nhs 


SOL Jal 
LIQ Jat 


Cp 


109.295 
109.489 
117.464 
122.926 
127.399 
131.405 
135.163 
138.775 
142.298 
145.762 
149.186 
152.582 
155.957 
159.317 
162.666 
166.006 
169.339 
172.667 
175.990 
178.645 


156.900 
156.900 
156.900 


Cp 


Mit 
Jal 


S  ~(G-H298)/T H 


J/(K mol) 


114.976 
115.653 
148.340 
175.164 
197.982 
2.920 
PX toRV Al’) 
251.849 
266.653 
280.379 
293.209 
305.284 
316.715 
327.590 
337.979 
347.941 
357.524 
366.769 
375.710 
382.664 

0.062 
382.726 
384,228 
391.527 


Remarks 


Jat 
Jat 


H-H298 


MOLYBDENUM SESQUISULFIDE 


G 
kJ / mol 


1 


114.976 -407.103 
114.978 -406.901 
119.381 — 395.520 
127.935  -383.488 
137.754 -370.966 
147.812  -—358.024 
157.708  -344.694 
167.285  -330.996 
176.492 -316.942 
185.320 -302.538 
193.781 =—20/1 Gil 
201-3995 2725702 
209.695" = 257-275 
PANS) 24) 9)11" 
224.422 —-—225.412 
231.397 —208.978 
eosisgs 102.201 
244.667 -—175.110 
20099 ae OTROS 
255.928  —-143.492 

0.130 
255.928  —-143.362 
257.143  —-140.224 
263.086 -—124.534 


1/2 Mo + 3/2 MoS2 = 
NDPT= 2140. 


0.000 
0.202 
11.583 
23.615 
36.137 
49.079 
62.409 
76.107 
90.161 
104.565 
119.312 
134.401 
149.828 
Wess 
181.691 
198.125 
214.892 
231.993 
249.425 
263.611 


263.741 
266.879 
282.569 


— 441.383 
—441.597 
— 454.855 
— 471.070 
— 489.755 
Ol Osoval 
— 533.269 
— 557.660 
— 583.595 
— 610.955 
— 639.641 
— 669.571 
— 700.676 
-— 732.896 
—766.178 
— 800.477 
=839./03 
SOM OlAn 
— 909.097 
— 939.433 


— 939.433 
— 947.103 
— 985.893 


AH; AG 
-407.103 -395.660 
-407.116 -395.589 
-414.385  -391.385 
-419.160  -385.144 
— 422.603 -377.987 
—424.932 -—370.360 
—427.122 -—362.416 
=087.577 —=350:741 
-—584.656 —324.580 
-581.506 -298.723 
—578.141 — 273.162 
-—574.574  —247.891 
=570,820 ~~ —222°901 
-—566.897 —198.186 
SAaSPSIS, ASIST 
-558.589 -149.549 
—554.249 —-125.612 
—649.732  —101.921 
—545.114 —78.471 
— 541.397 —09:079 
— 541.267 SOLO 
—540.771 =O Z5S 
— 538.436 — 32.188 


Mo2S3, L= 9.652 kJ at T= 900. 


288.078 


log Ky 


152.111 MOLYBDENUM 2-SILICON 


Phase ali Cy S —(G-H298)/T H H-H298 G AH; AGys 
[K] _———— JK mol} II kJ / mol =| 


SOL 298.15 64.851 65.015 65.015 -118.826 0.000 -138.210 -118.826 -118.463 
300.00 64.964 65.417 65.016 -—118.706 0.120 -138.331 -118.824 -118.461 
400.00 69.355 84.773 67.626 -—111.967 6.859 -145.876 -118.784 -—118.348 
500.00 72.030 100.555 72.0620! ¥=104;990'.” 13936 8 = 155,167 == 118.5145 (= 118:238F 


600.00 74.030 113.871 78.466 — 97.583 21.243 —165.905 -118.879 —118.116 

700.00 Dean 125.411 84.366 -90.094 28.732 -177.882 -118.960 -—117.982 

800.00 17.222 135.621 90.147 -—82.447 36.379 -—190.944 -119.049 — 117.837 

900.00 78.634 144.799 95.718 —74.653 44.173 -—204.972 -119.144 —117.680 
1000.00 79.986 153.154 101.050 —66.722 52.104 —219.876 -—119.246 —117.512 
1100.00 81.297 160.839 106.141 — 58.657 60.169 —235.581 —119.355 — 117.333 
1200.00 82.580 167.968 110.999 — 50.463 68.363 —252.025 -119.478 —117.144 
1300.00 83.845 174.628 115.641 —42.142 76.684 -—269.159 -119.620 — 116.944 
1400.00 85.095 180.888 120.080 — 33.695 85.131 —286.938 -119.789 — 116.732 
1500.00 86.336 186.801 124.333 —25.123 93.703 —305.325 -—119.991 — 116.506 
1600.00 87.568 192.412 128.414 —16.428 102.398 —324.288 -120.234 — 116.266 
1700.00 88.794 197.758 IS2Ser -7.610 111.216 —343.798 -220.877 —115.116 
1800.00 90.016 202.868 136.114 Ueskenl AO —363.832 -220.775 — 108.898 
1900.00 91.234 207.768 139.757 10:398 1129:219 —384.365 -220.622 — 102.686 
2000.00 92.449 212.478 143.276 19.577 138.403 -—405.379 -220.458 — 96.483 
2100.00 93.661 217.018 146.680 28.883 147.709 —426.855 -—220.314 — 90.288 
2200.00 94.871 221.403 149.978 COroLOM MO alcO -448.777 -—220.166 — 84.100 
2293.00 95.995 225.354 152.955 47.185 166.011 -469.552 -—220.044 —78.351 

References 
Phase H/S Cy Remarks 


SOL Tk1,C1 Tk1,C1 Tk1 MPT= 2293. 


932 


Mo3Si 


Phase a 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2303.00 


References 
Phase nf S 


SOL Tk1,e 


—— = 


Cp 


92.968 

93.006 

SINT 

97.313 

99.541 
101.786 
104.039 
106.296 
108.557 
110.819 
113.083 
115.348 
117.614 
119.880 
122.146 
124.413 
126.680 
128.947 
131.214 
133.482 
135.749 
138.017 
138.085 


Cp 


Tk1,C1 


3-—MOLYBDENUM SILICON 


S —(G-H298)/T H H-H298 G 
J/{(K mol) eal | kJ / mol 


106.274 106.274 —101.671 0.000 -—133.356 
106.849 106.275 —101.499 0.172  —133.554 


133.891 109.948 — 92.094 9.577 —145.650 
155.351 116.954 -82.473 19.198 -160.148 
173.289 124.888 -72.630 29.041 — 176.604 
188.802 132.935 -—62.564 39.107 -194.726 
202.541 140.793 -52.273 49.398  -214.306 
214.925 148.353 — A P/O OMEOO OllOm mE 2OOMOS 
226.241 155.584 Sil nOi4n 10.057 = 2o7eZ00 
236.694 162.488 -—20.045 81.626 -—280.408 
246.434 169.083 -8.850 92.821 — 304.570 
ZOO 175.388 2.572 104.243 -329.675 
264.206 181.426 14.220 115.891 — 355.668 
272.398 187.220 26109 Saami 2in/ COmmmEOO2-002 
280.207 192.790 38.196 139:867 —410.135 
287.680 198.153 50.524 152.195  =438.532 
294.855 203.328 63.079 164.750 -467.661 
301.765 208.328 75.860 177.531 — 497.494 
308.437 213.168 88.868 190.539 -528.006 


314.894 217.859 102.103 203.774 —-—559.174 
321.156 222.412 115.564 217.235 -590.978 
327.240 226.838 129252’ ~ 230923" ~~ =623:399 
327.420 226.969 129.667 231.338 -624.381 


Remarks 


C1 DPT= 2303. 


AH; AG; 
— 101.671 =102:170 
=101,669° ~=102:173 
—101.747 —-102.339 
-102.055 -102.454 
-—102.443 -102.498 
-— 102.841 — 102.476 
—103.218  —102.398 
-103.562 -—102.274 
— 103.871 — 102.114 
-104.148  —101.925 
-104.408 -101.711 
-104.667  -101.476 
—104.948 —101.220 
S057 — 100.943 
-105.656 -100.642 
— 156.295 — 99.868 
— 156.656 =eORIOU 
— 157.007 —93.190 
— 157.460 — 89.820 
= VW tsh |Z — 86.423 
— 158.889 = O2i9oi 
= 159.855 = 1/8) FAR 
— 159.887 —79.416 


315.906 


log Kg 


563.957 


Phase 


SOL 


7 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2453.00 


References 


Phase 


SOL 


H/S 


Tk1/C1 


Cy 


205.851 
206.082 
215.420 
221.624 
226.594 
230.983 
235.061 
238.958 
242.744 
246.456 
250.119 
253.746 
257.348 
260.931 
264.500 
268.057 
271.606 
275.148 
278.685 
282.217 
285.745 
289.270 
292.793 
294.659 


Tk1,C1 


J/(K mol) 


207.342 
208.616 
269.301 
318.071 
358.929 
394.194 
425.306 
453.219 
478.592 
501.903 
523.504 
543.668 
562.605 
580.482 
597.436 
613.578 
629.000 
643.780 
657.983 
671.666 
684.876 
697.656 
710.042 
716.457 


Remarks 


5—MOLYBDENUM 3-SILICON 
S —(G-H298)/T H H-H298 G 
| kJ / mol 
207.342 — 302.503 0.000 — 364.322 
207.346 — 302.122 0.381 — 364.707 
215.557 — 281.005 21.498 — 388.726 
231.341 — 259.138 43.365 — 418.174 
249.292 — 236.720 65.783 — 452.078 
267.530 — 213.838 88.665 — 489.774 
285.345 -—190.534 111.969 —530.779 
302.473 —166.832 135.671 —574.729 
318.835 —142.746 159.757 —621.338 
334.432 —118.286 184.217 —670.378 
349.299 -—93.457 209.046 —721.662 
363.483 -—68.263 234.240 -—775.031 
377.037 -42.708 259.795 — 830.355 
390.009 -16.794 285.709 — 887.517 
402.448 9.478 311.981 —946.420 
414.397 36.106 338.609  -1006.977 
425.894 63.089 365.592 -1069.112 
436.975 90.427 392.930  -1132.756 
447.673 118.118 420.621 -1197.849 
458.015 146.163 448.666 -1264.335 
468.029 174.562 477.065 -1332.166 
477.736 203.312 505.815 -1401.296 
487.159 232.416 534.919 -1471.684 
492.044 247.983 550.486 -1509.487 
MPT= 2453. 


Tk1 


AHy AG; 
—302.503 —-—304.863 
-—302.454 —-—304.878 
-—299.972  -306.068 
—297.692 -—307.858 
- 295.495 -310.098 
- 293.318 -312.704 
—291.1389  —315.623 
— 288.954 -—318.814 
— 286.766  -—322.249 
— 284.589 -325.903 
-—282.450  -—329.754 
-—280.380 -—333.780 
—278.418  —337.963 
-—276.600 -—342.280 
—274.960 -346.713 
—424.056 —349.903 
— 422.223 -—345.594 
—420.400  -—341.387 
—418:768 a —S372fe2 
—417.495 -—333.229 
—416.454  -329.242 
=415.752 ~~ —325:295 
—415.443  —-321.371 
-415.463  -—319.293 


933 


Mo5Si3 


log Kk; 
[= 


] 


934 


N(g] 


Phase V 


eo 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase Int Wf SS} 


GAS Ja2 


Ja2 


S 


J/(K mol) 


153.300 
153.429 
159.408 
164.047 
167.836 
171.041 
173.816 
176.264 
178.454 
180.435 
182.244 
183.908 
185.448 
186.882 
188.224 
189.484 
190.672 
191.796 
192.862 
193.877 
194.844 
195.769 
196.654 
197.504 
198.321 
199.108 
199.868 
200.601 
201.3114 
201.999 
202.667 
203.316 
203.948 
204.564 
205.164 
205.751 
206.325 
206.886 
207.437 
207.977 
208.508 
209.029 
209.542 
210.047 
210.544 
211.035 
211.519 
211.997 
212.469 


NITROGEN (GAS) 
—(G—-H298)/T H H-H298 G 

kJ / mol 
153.300 472.683 0.000 426.977 
153.300 472.721 0.038 426.693 
154.116 474.800 PANNE 411.037 
155.655 476.879 4.196 394.855 
157.379 478.957 6.274 378.255 
159.108 481.036 8.353 361.307 
160.777 483.114 10.431 344.062 
162.364 485.193 12.510 326.555 
163.866 487.272 14.589 308.817 
165.283 489.350 16.667 290.871 
166.623 491.429 18.746 272.136 
167.889 493.507 20.824 254.427 
169.089 495.586 22.903 235.958 
170.228 497.665 24.982 217.341 
Walesa 499.743 27.060 198.585 
172.343 501.822 29.139 179.699 
173.329 503.900 31.217 160.691 
174.272 505.979 33.296 141.567 
ees 508.058 35.375 22 SBS 
176.041 510.1387 37.454 102.996 
176.874 512.217 39.534 83.560 
177.676 514.297 41.614 64.029 
178.448 516.378 43.695 44.407 
179.194 518.460 45.777 24.699 
179.914 520.5438 47.860 4.907 
180.610 522.628 49.945 — 14.964 
181.284 524.716 52.033 — 34.913 
181.938 526.807 54.124 — 54.937 
182.572 528.901 56.218 —75.033 
183.188 531.000 58.317 —95.199 
183.786 533.1038 60.420 -115.432 
184.368 53D 213 OL OCU oogoll 
184.935 537.329 64.646  -—156.095 
185.487 539.452 66.769 — 176.520 
186.025 541.584 68.901 — 197.007 
186.550 SAC Vic Oman MlLOAS — 217.553 
187.063 545.877 73.194 -238.157 
187.564 548.040 75.357 -258.817 
188.054 SSOP AE ieOol — 279.534 
188.534 552.402 79.719 — 300.304 
189.003 554.603 81.920 -—321.129 
189.462 556.819 84.136 -—342.006 
189.913 559.049 86.366 -362.934 
190.355 561.296 88.613 — 383.914 
190.788 563.560 90.877 -404.943 
191.214 565.841 93.158 — 426.022 
191.632 568.140 95.457 -447.150 
192.043 570.457 97.774 — 468.326 
192.446 572.794 100.111 — 489.549 


AH AG; 
472.683 455.541 
472.695 455.434 
473.314 449.587 
473.923 443.585 
474.510 437.461 
475.067 431.242 
475.591 424.945 
476.082 418.585 
476.540 412.171 
476.970 405.713 
477.375 399.217 
477.756 392.689 
478.118 386.131 
478.462 379.549 
478.791 372.944 
479.107 366.319 
479.411 359.675 
479.705 353.015 
479.990 346.340 
480.266 339.651 
480.536 332.948 
480.800 326.234 
481.058 319.508 
481.311 312.771 
481.562 306.025 
481.809 299.269 
482.054 292.504 
482.299 285.730 
482.543 278.947 
482.789 ATO 
483.036 265.358 
483.286 258.552 
483.540 251.738 
483.799 244.916 
484.063 238.087 
484.335 231.251 
484.614 224.407 
484.902 AIOE 
485.201 210.697 
485.510 203.831 
485.830 196.957, 
486.164 190.075 
486.510 183.185 
486.871 176.287 
487.247 169.381 
487.639 162.467 
488.046 155.544 
488.471 148.613 
488.913 141.672 


28.013 


Phase Th 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase nes 


GAS Ja2 


= 


Ja2 


S  ~(G-H298)/T 


J/(K mol) 


191.609 
191.789 
200.181 
206.739 
Ra TOT) 
216.866 
221.017 
224.757 
228.171 
231.313 
234.226 
236.943 
239.487 
241.880 
244.138 
246.276 
248.304 
250.234 
252.075 
253.834 
299.017 
257.132 
258.684 
260.176 
261.615 
263.002 
264.342 
265.637 
266.892 
268.107 
269.286 
270.430 
271.542 
272.623 
273.675 
274.700 
275.698 
276.672 
277.622 
278.550 
279.456 
280.342 
281.208 
282.056 
282.886 
283.698 
284.495 
285.275 
286.041 


NITROGEN (GAS) 


H H-H298 G 

lat kJ / mol 
191.609 0.000 0.000 -—57.128 
191.610 0.054 0.054 —57.483 
192.753 2.971 2.971 -77.101 
194.918 5.911 5.911 —97.459 
197.353 8.894 8.894 -—118.412 
199.814 11.937 11.937 — 139.869 
202.209 15.046 15.046 — 161.767 
204.510 18.222 18.222 — 184.059 
206.708 21.463 21.463 — 206.708 
208.804 24.760 24.760 — 229.684 
210.803 28.109 28.109 — 252.963 
212.710 31.503 31508 — 276.523 
214.533 34.936 34.936 — 300.346 
216.277 38.405 38.405 — 324.416 
217.948 41.904 41.904 —348.718 
219.552 45.429 45.429 — 373.239 
221.094 48.978 48.978 — 397.969 
222.577 52.548 52.548 — 422.897 
224.006 56.137 56.137 — 448.013 
225.385 59.742 59.742 — 473.309 
226.717 63.361 63.361 —498.777 
228.004 66.994 66.994 — 524.410 
229.251 70.640 70.640 —§50.201 
230.458 74.296 74.296 —576.145 
231.629 77.963 77.963 -— 602.235 
232.765 81.639 81.639 — 628.466 
233.869 85,323 85.323 — 654.834 
234.942 89.015 89.015 — 681.333 
235.987 92.715 92.715 — 707.960 
237.003 96.421 96.421 — 734.710 
237.994 100.134 100.134 — 761.580 
238.959 103.853 103.853 — 788.566 
239.901 107.578 107.578 — 815.665 
240.821 Antec O seam nS Oy, — 842.873 
241.719 115.042 115.042 — 870.189 
242.597 118.782 118.782 — 897.608 
243.455 122.526 122.526 —925.128 
244.294 WASP {\ZA8727/5) — 952.746 
245.115 130.028 130.028 —980.461 
245.920 133.784 133.784 -1008.270 
246.707 137.545 137.545 -1036.171 
247.479 141.310 141.310 -1064.161 
248.236 145.078 145.078 -1092.238 
248.978 148.850 148.850 -1120.402 
249.706 152.625 152.625 -1148.649 
250.421 156.405 156.405 -1176.978 
AS 28 160.187 160.187 -1205.388 
251.812 163.973 163.973 -1233.877 
252.489 167.762 167.762 -1262.443 


AH, AG; 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0,000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0,000 0.000 
0.000 0.000 
0.000 0.000 


936 


NCO[g] 


Phase iy 


ag oe aes 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ad § 


GAS Jal 


Jat 


J/(K mol) 


232.238 
232.486 
244.554 
254.690 
263.491 
271.291 
278.304 
284.673 
290.502 
295.870 
300.841 
305.469 
309.795 
313.854 
317.677 
321.288 
324.708 
327.957 


NCO RADICAL (GAS) 


S —(G—H298)/T H H-H298 G 

tet kJ / mol 
232.238 159.410 0.000 90.168 
232.239 159.484 0.074 89.738 
233.859 163.688 4.278 65.867 
237.037 168.236 8.826 40.891 
240.729 173.067 13.657 14.973 
244.548 178.130 18.720 ol ar. 
248.336 183.384 23.974 -39.259 
252.025 188.793 29.383 - 67.413 
255.586 194.326 34.916 = 96.176 
259.007 199.959 40.549 —-125.498 
262.289 205.673 46.263 -155.337 
265.434 211.454 52.044 —-185.655 
268.450 217.292 57.882 -216.420 
271.343 223.176 63.766 -247.605 
274.121 229.100 69.690 -279.183 
276.790 235.056 75.646 -311.133 
279.358 241.040 81.630 -343.434 
281.831 247.049 87.639 -376.069 
284.215 253.079 93.669 -409.021 


331.050 


AH; AG; 
159.410 151.026 
159.414 150.974 
159.637 148.127 
159.855 145.224 
160.034 142.281 
160.170 139.310 
160.277 136.323 
160.362 133.323 
160.425 130.316 
160.465 127.302 
160.485 124.287 
160.487 121.270 
160.472 118.254 
160.4414 115.239 
160.398 WT 
160.341 109.218 
160.273 106.213 
160.193 103.211 
160.100 100.215 


16.021 


Phase il 
[K] 


GAS 296:15, 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2900.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase nh S 


GAS Ja2 


———— 


Ja2 


S  -(G-+H298)/T 


J/(K mol) 


187.234 
187.414 
195.818 
202.390 
207.844 
212.551 
216.723 
220.485 
223.922 
227.090 
230.030 
232.774 
235.347 
237.770 
240.058 
242.226 
244.286 
246.247 
248.120 
249.911 
251.628 
253.276 
254.860 
256.386 
257.857 
259.278 
260.651 
261.980 
263.268 
264.517 
265.729 
266.907 
268.053 
269.167 
270.253 
271.312 
272.344 
273.351 
274.335 
275.296 
276.236 
277.156 
278.056 
278.937 
279.800 
280.646 
281.476 
282.290 
283.089 


IMIDOGEN—D1 (GAS) 


H H-H298 G 

lhl kJ / mol 
187.234 375.305 0.000 319.481 
187.235 375.359 0.054 319.135 
188.379 378.281 2.976 299.953 
190.548 381.226 5.921 280.031 
192.988 384.218 8.913 259.512 
195.454 387.273 11.968 238.487 
197.857 390.398 15.093 217.020 
200.165 393.593 18.288 195.156 
202.372 396.855 21.550 172.933 
204.477 400.180 24.875 150.381 
206.485 403.559 28.254 127.523 
208.403 406.988 31.683 104.381 
210.237 410.460 352155 80.974 
211.992 413.971 38.666 SV ASCII 
213.675 417.517 42.212 33.424 
215.292 421.093 45.788 9.309 
216.846 424.697 49.392 — 15.017 
218.342 428.325 53.020 —39.545 
219.784 431.976 56.671 — 64.264 
PPA ALT 435.648 60.343 — 89.166 
222.522 439.338 64.033 — 114.243 
223.824 443.045 67.740 — 139.489 
225.084 446.767 71.462 — 164.896 
226.306 450.505 75.200 — 190.459 
227.491 454.256 78.951 —216.172 
228.642 458.020 82.715 — 242.029 
229.761 461.797 86.492 — 268.026 
230.849 465.584 90.279 — 294.158 
231.908 469.383 94.078 — 320.420 
232.940 473.192 97.887 — 346.810 
233.946 477.011 101.706 — 373.322 
234.927 480.839 105.534 — 399.954 
235.885 484.676 109.371 — 426.703 
236.820 488.522 113.217 — 453.564 
237.733 492.377“ V1f.072 — 480.535 
238.627 496.239 120.934 —507.614 
239.500 500.110 124.805 — 534.797 
240.356 503.988 128.683 — 562.082 
241.193 507.874 132.569 — 589.466 
242.013 511.767 136.462 —616.948 
242.817 515.668 140.363 —644.525 
243.605 519.575 144.270 —672.194 
244.377 523.490 148.185 — 699.955 
245.136 52a OZ 06 —727.805 
245.880 531.339 156.034 —755.742 
246.611 535.273 159.968 — 783.764 
247.328 539.214 163.909 — 811.871 
248.034 543.162 167.857 — 840.059 
248.727 a Ais) Wiles — 868.328 


AH; AG, 
=a 
375.305 369.655 
375.305 369.620 
375.307 367.725 
375.318 365.828 
375.345 363.928 
375.388 362.022 
375.446 360.109 
375.514 358.188 
375.589 356.259 
375.668 354.322 
375.749 352.378 
375.829 350.427 
375.908 348.470 
375.986 346.508 
376.061 344.540 
376.133 342.568 
376.203 340.591 
376.271 338.611 
376.337 336.627 
376.400 334.640 
376.461 332.650 
376.519 330.658 
376.576 328.662 
376.631 326.665 
376.684 324.665 
376.734 322.664 
376.783 320.660 
376.831 318.655 
376.876 316.648 
376.920 314.640 
376.961 312.630 
377.001 310.619 
377.038 308.607 
377.074 306.594 
377.108 304.579 
377.139 302.564 
377.168 300.548 
377.194 298.532 
377.219 296.514 
377.240 294.497 
377.259 292.478 
377.276 290.459 
377.290 288.440 
377.301 286.421 
377.310 284.401 
377.316 282.381 
377.320 280.361 
377.321 278.341 
377.321 276.321 


938 


ND2(9] 


Phase VT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase int # 


GAS Ja2 


a 


Ja2 


J/(K mol) 


204.291 
204.504 
214.626 
222.873 
229.968 
236.277 
242.002 
247.262 
252.137 
256.679 
260.932 
264.929 
268.698 
272.262 
275.643 
278.857 
281.922 
284.850 
287.655 
290.347 
292.937 
295.432 
297.841 
300.170 
302.425 
304.612 
306.734 
308.798 
310.805 
312.760 
314.665 
316.523 
318.336 
320.107 
321.837 
323.529 
325.183 
326.801 
328.385 
329.936 
331.455 
332.942 
334.400 
335.829 
337.230 
338.603 
339.951 
341.272 


AMIDOGEN-—D2 (GAS) 


S  -(G-H298)/T H H-H298 G 

a kJ / mol 
204.291 185.351 0.000 124.442 
204.292 185.415 0.064 124.064 
205.661 188.937 3.586 103.087 
208.302 192.636 7.285 81.200 
211.335 196.531 11.180 58.550 
214.455 200.626 ~~: 15.275 35.232 
217.546 204.916 19.565 11.314 
220.560 209.384 24.033 -13.153 
293.477 214.011 28660 -38.126 
226.291 218.778 33.427 -63.569 
229.002 223.667 38.316 -89.452 
931.614 228.661 43.310 -115.747 
234.129 233.747 48.396 -142.430 
236.554 238.914 53.563  -169.480 
238.892 244.152 58.801  -196.876 
241.149 249.455 64.104  -224.603 
243.330 254.816 69.465  -252.643 
245.439 260.233 «74.882 «= - 280.983 
247.480 265.701 80.350 -309.609 
249.458 271.220» 85.869 + - 338.510 
251.375 276.786 + 91.485 -367.675 
253.237 282.399 97.048 + -397.094 
255.046 288.059 102.708  -426.758 
256.804 293.764 108.413  -456.660 
258.516 299.515 114.164  -486.790 
260.183 305.309 119.958 -517.142 
261.808 311.146 125.795  -547.710 
263.392 317.026 131.675  -578.487 
264.940 322.948 137.597  -609.468 
266.451 328.909 143.558  -640.646 
267.928 334.910 149.559  -672.018 
269.372 340.948 155.597 -703.578 
270.786 347.022 161.671 -735.321 
272.170 353.131 167.780  -767.244 
273.526 359.273 173.922 -799.341 
274.854 365.447 180.096  -831.610 
276.157 371.649 186.298  -864.046 
277.485 377.880 192.529 -896.645 
278.689 384.136 198.785  -929.405 
279.920 390.416 205.065  -962.321 
281.129 396.718 211.367 -995.391 
282.317 403.041 217.690 -1028.611 
283.484 409.382 224.031 -1061.978 
284.631 415.740 230.389 -1095.490 
285.760 422.114 236.763 -1129.143 
286.869 428.501 243.150 -1162.935 
287.961 434.900 249.549 -1196.863 
289.036 441.309 255.958 -1230.924 
290.094 447.728 262.377 -1265.117 


342.569 


AH; AG 
185.351 196.226 
185.334 196.293 
184.476 200.080 
183.776 204.065 
183.231 208.176 
182.824 212.368 
182.535 216.610 
182.336 220.882 
182.209 225.172 
182.135 229.472 
182.101 233.777 
182.096 238.084 
182.112 242.390 
182.145 246.695 
182.192 250.996 
182.250 255.295 
182.319 259.590 
182.399 263.881 
182.490 268.167 
182.595 272.448 
182.713 276.724 
182.846 280.994 
182.996 285.259 
183.164 289.516 
183.350 293.767 
183.556 298.010 
183.781 302.244 
184.027 306.471 
184.291 310.689 
184.575 314.897 
184.878 319.097 
185.198 323.286 
185.536 327.465 
185.889 331.635 
186.257 335.794 
186.637 339.942 
187.028 344.081 
187.430 348.208 
187.839 352.326 
188.254 356.433 
188.674 360.529 
189.097 364.616 
189.522 368.693 
189.946 372.761 
190.369 376.818 
190.789 380.867 
191.205 384.907 
191.616 388.938 
192.020 392.961 


20.049 


Phase lh 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase rl HS 


GAS Ja2 


Ja2 


AMMONIA—D3 (GAS) 


S —(G-H298)/T 


J/(K mol) 


203.931 
204.168 
215.817 
225.880 
234.885 
243.105 
250.701 
MMS, 
264.4114 
270.646 
276.527 
282.089 
287.359 
292.364 
297.126 
301.665 
306.000 
310.145 
314.117 
317.926 
321.586 
325.106 
328.496 
331.764 
334.919 
337.967 
340.914 
343.767 
346.531 
349.2114 
351.8114 
354.335 
356.788 
359.173 
361.494 
363.752 
365.952 
368.096 
370.185 
372.224 
374.213 
370:1100 
378.051 
379.904 
381.714 
383.485 
385.216 
386.910 
388.567 


H H-H298 G 

\|ealk kJ / mol 
203.931 —58.576 0.000 — 119.378 
203.932 —58.505 0.071 — 119.756 
205.489 —54.445 4.131 - 140.772 
208.582 —49,927 8.649 — 162.867 
212.228 — 44,982 13.594 — 185.913 
216.060 — 39.644 18.932 — 209.818 
219.921 — 33.952 24.624 — 234.513 
223.739 — 27.939 30.637 — 259.941 
227.478 —21.643 36.933 — 286.054 
231.122 — 15.099 43.477 —312.810 
234.663 — 8.338 50.238 —340.171 
238.099 — 1.389 57.187 —368.105 
241.431 Sy 28} 64.299 —396.579 
244.661 12.978 71.554 — 425.567 
247.792 20.358 78.934 — 455.044 
250.829 27.846 86.422 — 484.985 
PISS) ITS) 35.429 94.005 —515.370 
256.633 AN WOW)/ ANON ASA: —546.179 
259.409 50.840 109.416 —577.393 
262.105 58.648 117.224 —608.997 
264.726 66.515 125.091 —640.974 
267.275 74.4384 133.010 —673.309 
269.756 82.400 140.976 -—705.991 
POM 90.406 148.982 —739.004 
274.524 98.449 157.025 -—772.340 
276.818 106.525 165.101 — 805.985 
279.055 114.630 173.206 — 839.930 
281.237 1225760 MeMiG1eecG —874.164 
283.368 130.913 189.489 — 908.680 
285.449 139.085 197.661 — 943.468 
287.482 147.274 205.850 —978.519 
289.470 155.479 214.055 -1013.827 
291.414 163.696 222.272 -1049.384 
293.316 171.924 230.500 -1085.183 
295.178 180.160 238.736 -—1121.217 
297.001 188.404 246.980 -1157.479 
298.787 196.653 255.229 -1193.965 
300.536 204.905 263.481 -1230.668 
302.252 213.160 271.736 -1267.582 
303.933 221.415 279.991  -1304.703 
305.583 229.669 288.245 -1342.026 
307.202 237.921 296.497 -1379.544 
308.791 246.170 304.746 -1417.255 
310.350 254.414 312.990  -1455.153 
311.882 262.652 321.228 -1493.234 
ShSiGley7 270.884 329.460  -1531.495 
314.865 279.107 337.683  -1569.930 
316.318 287.320 345.896 -1608.537 
17.747 295.523 354.099 -1647.311 


AH; AG; 
— 58.576 — 25.984 
— 58.613 =20.1oe 
— 60.394 — 14.557 
—61.740 — 2.934 
— 62.708 8.924 
— 63.363 20.918 
— 63.762 32.989 
— 63.954 45.096 
— 63.980 STEN 
— 63.873 69.331 
— 63.660 81.431 
— 63.362 93.511 
= 02-095 105.565 
— 62.573 117.590 
— 62.107 129.586 
— 61.604 141.552 
—61.072 153.487 
SHOEI] 7/ 165.392 
—59.942 leer 
— 59.354 189.113 
— 58.754 200.931 
— 58.147 NANA) 
— 57.534 224.485 
— 56.920 236.223 
— 56.306 247.936 
— 55.694 259.626 
— 55.087 271.294 
— 54.486 282.940 
— 53.893 294.565 
—§3.310 306.170 
— 52.740 317.757 
SI WZ 329.327 
=OilkOog 340.880 
SO alls 352.417 
—50.604 363.939 
SHO US 375.447 
—49.647 386.942 
— 49.201 398.426 
—48.779 409.898 
— 48.382 421.360 
— 48.011 432.812 
— 47.667 444 257 
— 47.352 455.693 
— 47.065 467.122 
— 46.809 478.546 
— 46.583 489.964 
— 46.389 501.378 
— 46.227 512.788 
— 46.099 524.195 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase rm iS 


GAS Jal 


Jat 


J/(K mol) 


181.251 
181.432 
189.837 
196.357 
201.706 
206.273 
210.283 
213.874 
217.141 
220.146 
222.936 
225.544 
227.996 
230.312 
232.505 
234.589 
236.573 
238.468 
240.283 
242.024 
243.696 
245.307 
246.860 
248.360 
249.811 
251.216 
252.578 
253.900 


IMIDOGEN (GAS) 
S  -(G-H298)/T H H-H298 G 

ai kJ / mol 
181.251 376.560 0.000 322.520 
181.252 376.614. 0.054 = 322.184 
182.398 379.536 2976 303.601 
184.562 382.457 5.897 —- 284.279 
186.986 385.392 8832 264.368 
189.423 388.355 11.795 243.964 
191.785 391.358 14.798 223.132 
194.043 394.408 17.848 201.921 
196.192 397.509 20.949  —- 180.368 
198.235 400.662 24.102  —- 158.502 
200.178 403.869 27.309 136.346 
202.030 407.128 30.568 113.920 
203.798 410.437 33.877 91.242 
205.490 413.793 37.233 68.326 
207.110 417.192 40.632 45.184 
208.666 420.629 44.069 21.828 
210.161 424.101 47.541 ~1.730 
211.602 427.606 51.046 -25.483 
212.991 431.144 54.584 -49.421 
214.832. © 484712 58452) 73.537 
215.629 438.308 61.748  -97.824 
216.885 441.932 65.372 122.275 
218.101 445.581 69.021 -146.883 
219.282 449.256 72.696 += - 171.645 
220.428 452.955 76.395 -196.554 
221.543 456.677 80.117. - 221.605 
222.627 460.422 83.862  -246.795 
223.683 464.190 87.680  -272.120 
224.711 467.980 91.420 -297.574 


255.185 


AH; AG 
376.560 370.565 
376.560 370.528 
376.570 368.515 
376.561 366.502 
376.539 364.492 
376.512 362.486 
376.485 360.484 
376.459 358.486 
376.438 356.490 
376.423 354.496 
376.416 352.503 
376.418 350.510 
376.428 348.517 
376.446 346.523 
376.469 344.527 
376.497 342.530 
376.527 340.531 
376.562 338.531 
376.600 336.528 
376.643 334.523 
376.690 332.517 
376.741 330.508 
376.797 328.496 
376.859 326.482 
376.925 324.466 
376.998 322.447 
377.076 320.425 
377.161 318.401 
377.252 316.373 


15.015 


log Kg 
[ = 


- 64.921 
— 64.515 
— 48.123 
— 38.288 
-31.732 
— 27.049 
— 23.537 
— 20.806 
— 18.621 
— 16.834 
— 15.344 
— 14.084 
-— 13.003 
=1 200%, 
— 11.248 
—10:525 
—9.882 
- 9.307 
—8.789 
- 8.321 
S1/83/5 
—7.506 
=f.1'50 
—6.821 
-6.519 
— 6.238 
OG 
SOs//S5 
—5.509 


] 


16.023 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase ml AS 


GAS Jat 


—_—— = 


J/(K mol) 


194.707 
194.915 
204.681 
212.471 
219.060 
224.844 
230.048 
234.809 
239.220 
243.342 
247.221 
250.885 
254.359 
257.664 
260.816 
263.829 
266.717 
269.490 
U2 AST 
274.728 
277.210 
279.609 
281.933 
284.185 
286.372 
288.498 
290.566 
292.580 


AMIDOGEN (GAS) 
S —(G—-H298)/T H H-H298 G 

eal kJ / mol 
194.707 190.372 0.000 132.320 
194.708 190.434 0.062 131.960 
196.034 193.831 3.459 111.958 
198.567 197.324 6.952 91.088 
201.447 200.940 10.568 69.504 
204.384 204.694 14.322 47.303 
207.272 208.592 18.220 24.554 
210.071 212.636 22.264 1.308 
212.768 216.824 26.452 — 22.396 
215.362 221.150 30.778 — 46.526 
217.857 225.608 35.236 —71.056 
220.258 230.187 39.815 - 95.963 
COOL STA 234.876 44.504 —121.227 
224.801 239.667 49.295 — 146.830 
226.954 244.551 54.179 — 172.755 
229.035 249.522 59.150 — 198.988 
231.049 254.574 64.202 — 225.516 
233.000 259.703 69.331 — 252.328 
234.891 264.903 74.531 — 279.411 
236.728 270.173 79.801 — 306.756 
238.512 275.508 85.136 — 334.353 
240.247 280.906 90.534 — 362.195 
241.935 286.366 95.994 -390.273 
243.581 291.884 101.512 —418.579 
245.185 297.460 107.088 — 447.108 
246.750 303.092 112.720 —475.852 
248.278 308.778 118.406 —504.805 
249.771 314.518 124.146 — 533.963 
2oileZoit 320.311 129.939 — 563.320 


294.543 


AH; AG; 
190.372 199.846 
190.354 199.905 
189.386 203.236 
188.487 206.804 
187.682 210.545 
186.977 214.413 
186.368 218.375 
185.849 222.408 
185.412 226.494 
185.052 230.621 
184.757 234.777 
184.518 238.955 
184.326 243.150 
184.174 247.357 
184.058 251.574 
183.973 255.796 
183.916 260.023 
183.887 264.252 
183.884 268.482 
183.906 PATA) 
183.952 276.939 
184.023 281.164 
184.118 285.386 
184.238 289.603 
184.383 293.815 
184.553 298.020 
184.747 302.219 
184.968 306.4114 
185.213 310.595 


942 


NH3{g] 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nl dS 


GAS Col 


_——= 


J/(K mol) 


192.778 
ISZSEE 
203.673 
212.670 
220.620 
227.830 
234.479 
240.675 
246.496 
251.994 
ZOvecin 
262.176 
266.915 
271.448 
275.792 
279.960 
283.966 
287.819 
291.530 
295.108 
298.559 
301.892 
305.113 
308.228 
311.243 
314.164 
316.997 
319.745 


AMMONIA (GAS) 


S — -(G-H298)/T H H-H298 G 

iN kJ / mol 
192.779 - 45.940 0.000 -103.417 
192.779 — 45.874 0.066  -—103.774 
194.214 — 42.157 3.700 eatZ23/626 
197.027 — 38.118 7.822 —144.453 
200.308 =93./03. © 12,187) 9 ==166.125 
203.732 -29.071 16.869 -188.553 
207.165 —24.089 21.851 -211.672 
210.548 -18.826 27.114 —235.433 
213.855 -13.299 32.641 -259.795 
217.074 =7,928 38.412" "=284.722 
220.204 -1.532 44.408  -310.184 
223.243 4.673 50.613 -336.156 
226.194 11.069 57.009 -362.612 
229.061 17.640 63.580  -389.532 
231.847 24.371 70.311 —416.895 
234.555 31.248 77.188 —444.684 
237.190 38.256 84.196 -472.882 
239.754 45.384 91.324 -501.472 
242.250 52.619 98.559 -530.441 
244.683 59.952 105.892 -559.774 
247.054 67.372 113.312 —589.458 
249.366 74.870 120.810 -619.482 
251.622 82.438 128.378  -649.833 
253.824 90.069 136.009  -680.501 
255.975 97.758 143.698 —711.475 
258.076 105.498 151.438 -742.746 
260.130 113.285 159.225  —774.305 
262.139 121.117 167.057 -806.143 
264.104 128.990 174.930 -838.251 


322.414 


AH; AG; 
— 45.940 — 16.409 
— 45.981 — 16.226 
— 48.081 —5.984 
— 49.897 4.756 
—51.417 15.834 
— 52.663 27.145 
— 53.665 38.617 
—54.451 50.202 
— 55.050 61.864 
—55.486 73.577 
Ono 85.325 
SSIS 97.091 
— 56.022 108.867 
= Ooh 120.645 
— 55.893 132.418 
Se ING 144.182 
— 55.486 155.935 
=—oo202 167.673 
— 54.876 179.395 
OLS IS: TOMO 
—54.122 202.786 
S56). 1071 214.455 
—53.274 226.105 
— 52.826 237.736 
— 52.368 249.350 
011.902 260.945 
—51.430 272.524 
O00 284.085 
—50.477 295.630 


17.031 


log K; 
[ = 


2.875 

2.825 

0.781 
—0.497 
— 1.379 
—2.026 
=2;:521 
—2.914 
-3.231 
—3.494 
—3.714 
—3.901 
- 4.062 
—4.201 
— 4.323 
— 4.430 
—4.525 
—4.610 
— 4.685 
-—4.753 
—4.815 
—4.870 
-—4.921 
— 4.967 
—5.009 
—5.048 
- 5.084 
SSE 
—5.147 


943 


32.045 HYDRAZINE (GAS) N2H4{[g] 

Phase aj C, S —(G-H298)/T H H-H298 G AH AG; log Ky 
[K] J/(K mol) ipl kJ / mol — [= 

GAS 298.15 oy Ac. 10-2 240.271 95.186 0.000 23.549 95.186 158.602 -—27.786 
300.00 52.098 240.592 240.272 95.282 0.096 23.104 ZI 158.996 -—27.684 
400.00 64.438 257.464 242.489 101.176 5.990 — 1.809 92.286 180.746 -—23.603 
500.00 11.732 272.680 247.035 108.009 12.823 = 28.331 90.334 203.101  -21.218 
600.00 77.040 286.247 252.460 115.458 = 20.272 — 56.290 88.942 220/93 eee 900m 
700.00 81.410 298.460 258.174 123.386 28.200 — 85.536 87.951 248.684 —-18.557 
800.00 85.279 309.587 263.915 131.724 36.538 -115.946 87.274 271.696  -17.740 
900.00 88.859 319.840 269.567 140.4382 45246 -147.424 86.857 294.776 —-17.108 
1000.00 92.258 329.380 275.076 149.489 54303 -179.890 86.667 317.890 -—16.605 
1100.00 95.539 338.327 280.424 158.880 63.694  -213.280 86.683 341.014 -16.193 
1200.00 98.739 346.778 285.604 168.594 73.408  -247.539 86.892 364.127 —15.850 
1300.00 101.883 354806 290.621 178.626 83.440  -282.622 87.288 SOCOM OLS 
1400.00 104.986 362.470 295.482 188.970 93.784 -318.488 87.869 410.266 -—15.307 
1500.00 108.059 369.818 300.194 199.622 104436  —-—355.105 88.637 433.268 -15.088 
1600.00 111.109 376.890 304.768 210.581 115.395  -392.443 89.594 456.214 -14.894 

References 

Phase H/S on Remarks 

GAS Lat Lat Lat MPT= 274.69, L= 12.66 kJ / BPT= 386.26, L= 41.80 kJ 

53.491 AMMONIUM CHLORIDE NH4Cl 

Phase Uh Cy S —(G-H298)/T H H-H298 G AHs AG; log K; 
[K] J/(K mol) i) {I kJ / mol ] [ - 

SOL-1 298.15 86.647 94.977 94.977 -—314.553 0.000 -342.870 -314.553 —203.121 35.586 
300.00 86.944 95.514 94.978  -—314.392 0.161 —343.047 -314.557  -202.429 35.246 
400.00 102.968 122.720 98.580 -—304.897 9.656 -353.985 -314.066 -—165.087 21.558 
457.85 112.239 137.241 i0)2ioto\e Nad 4<]s 00) (a LOR io)| —361.508 -313.097 -143.601 16.383 

8.627 3.950 

SOL-2 457.85 85.791 145.868 WO2 6S = Age ee Ie esShi -—361.508 -309.147 -143.601 16.383 
500.00 90.500 153.628 106.585 -291.007 23.546  -367.821 -309.276 -—128.354 13.409 
600.00 101.671 171.116 115.857 -281.398 33.155 -—384.067 -—308.835 — 92.193 8.026 
700.00 112.842 187.627 124.941 -270.672 43.881 —402.011 -307.345 — 56.190 4.193 
800.00 124.014 203.424 133.770  -258.830 55.723 -—421.569 -304.815 — 20.471 1.337 

References 

Phase mn Cy Remarks 

SOL-1 Jat Jal 

SOE—2 Jat Jat Jal NDPT= 612., MPT= 793.2 


] 


944 


] 


NH4CI04 AMMONIUM PERCHLORATE 117.489 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) ||| kJ / mol [ - 

SOL-1 298.15 128.103 184.180 184.180 — 295.767 0.000 —350.680 -295.767 — 88.601 15.523 
300.00 128.477 184.973 184.182 — 295.530 0.237 —351.022 -295.803 — 87.316 15.203 
400.00 148.714 224.705 189.463 — 281.670 14.097 -—371.552 -296.890 — 17.608 2.299 
500.00 168.950 260.064 200.104 — 265.787 29.980 —395.819 -—296.225 BOmie —5.450 

References 

Phase H/S C, Remarks 

SOL-1 Jal Jat Jal NPS Silkk 

NH4I AMMONIUM IODIDE 144.943 

Phase T Gs S —(G—H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) IL kJ / mol ] [ - 

SOL 298.15 81.688 112.968 112.968 — 202.087 0.000 -—235.768 -—202.087 -—111.966 19.616 
300.00 81.821 113.474 112.970 — 201.936 0.151 — 235.978 -202.120 — 111.407 19.398 
400.00 88.997 137.995 116.265 — 193.395 8.692 —248.593 -211.669 — 80.645 10.531 
500.00 96.173 158.625 122.724 — 184.136 17.951 —263.449 -233.822 — 45.734 4.778 
600.00 103.350 176.794 130.249 — 174.160 27.927 — 280.236 -—233.071 -—8.176 0.712 
700.00 110.526 193.264 138.092 — 163.466 38.621 —298.751 -—231.656 29.204 -2.179 
800.00 NleOS 208.491 145.951 — 152.055 50.032 —318.848 -229.591 66.337 — 4.331 
824.00 119.425 211.996 147.824 — 149.209 52.878 —323.894 -—229.000 75.206 —4.767 

References 

Phase al ES Cp Remarks 

SOL Jat Jat Jat MPT= 824., L= 20.9 kJ 


945 


132.141 AMMONIUM SULFATE (NH4)2S04 


Phase -T 6; S  -(G-H298)/T H H-H298 G AH, AG; log K; 
i ——— =) no) 14 kJ / mol <i, “| el 


SOL 298.15 187.489 220.099 220.099 -1180.850 0.000 -1246.473 -1180.850 -901.609 157.958 
~ 300.00 188.008 221.261 220.103 -—1180.503 0.347 -1246.881 -1180.921 — 899.876 156.682 
AQOIOONS 2116: 083 279 19252278112 1 1160:298) 2015525) 1271975" 1185: 761 — 805.642 105.206 

500.00 244.157 330.426 243.298 -1137.286 43.564 -1302.499 -1187.419 -710.388 74.214 

600.00 272.232 377.422 261.783 -1111.467 69.383 -1337.920 -1186.194 -615.046 53.545 


References 
Phase H/S Cy 


SOL Nb1 Lat 


946 


NO[g] 


Phase f 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Int # S$ 


GAS Jat 


—— 


Jal 


J /(K mol) 


210.761 
210.946 
219.532 
226.267 
231.890 
236.765 
241.091 
244.989 
248.539 
251.802 
294.819 
257.625 
260.247 
262.707 
265.024 
267.212 
269.286 
271.256 
273.133 
274.924 
276.637 
278.278 
279.853 
281.368 
282.826 
284.232 
285.589 
286.901 


NITRIC OXIDE (GAS) 


S —(G-H298)/T H H-H298 G 

kJ / mol 
210.761 90.291 0.000 27.453 
210.762 90.346 0.055 27.062 
211.932 93.331 3.040 5.518 
214.148 96.350 6.059 — 16.783 
216.649 99.435 9.144 — 39.698 
219.182 102.599 12.308 — 63.136 
221.655 105.839 15.548 — 87.033 
224.035 109.149 18.858 -—111.340 
226.310 1172:820" ~°22.229°) 3 — 136.019 
228.481 115.943 25.652 -—161.039 
230.552 119.411 29.120 -186.372 
232.528 122,917" 32.626" ~=211.995 
234.415 126.456 36.165  -—237.890 
236.220 130.021 39.730  -264.039 
237.949 133.611 43.320 -290.427 
239.606 137.221 46.930 -317.040 
241.198 140.849 50.558  —-—343.866 
242.729 144.494 54.203 -370.894 
244.202 148.152 57.861 - 398.114 
245.623 151.823 61.582  -425.517 
246.994 155.505 65.214  —-—453.096 
248.319 159.197 68.906 -—480.842 
249.600 162.899 72.608 -—508.750 
250.841 166.609 76.318  -536.811 
252.043 170.327 80.036  -565.021 
253.209 174.052 83.761 =993.3/5 
254.342 177.784 87.493 -621.866 
255.442 181.522" 91.234 — 650.491 
256.512 185.266 94.975 -679.245 


288.170 


AH; AG; 

90.291 86.599 
90.292 86.576 
90.333 85.330 
90.352 84.077 
90.366 82.821 
90.381 81.562 
90.399 80.301 
90.418 79.038 
90.437 Tithe 
90.457 76.505 
90.477 75.235 
90.494 73.965 
90.509 72.693 
90.520 71.420 
90.526 70.146 
90.528 68.872 
90.523 67.598 
90.513 66.325 
90.496 65.052 
90.471 63.781 
90.439 62.511 
90.400 61.242 
90.352 59975 
90.297 58.711 
90.234 57.448 
90.162 56.189 
90.083 54.932 
89.996 53.678 
89.902 52.427 


30.006 


log Ky 
[ = 


=—6li72 
— 15.074 
— 11.143 
- 8.783 
=7.210 
— 6.086 
— 5.243 
— 4.587 
—4.062 
-3.633 
=—o2ro 
ee, 
SEINE 
— 2.487 
= 2.290 
=2.116 
— 1.962 
- 1.823 
=TEOOS 
— 1.586 
— 1.484 
esa 
- 1.305 
= Were 
— 1.154 
— 1.087 
=a O25 
= 0.967, 
—O:gis 


] 


46.006 


Phase W 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase ALS 


GAS Jal 


—= 


Jat 


S  -~(G-H298)/T 


J/(K mol) 


240.020 
240.247 
251.439 
260.879 
269.040 
276.246 
282.715 
288.593 
293.987 
298.973 
303.609 
307.940 
312.001 
315.820 
319.417 
322.803 
326.004 
329.038 
331.923 
334.673 
337.301 
339.818 
342.234 
344.556 
346.792 
348.948 
351.031 
353.045 
354.995 


NITROGEN DIOXIDE (GAS) 


H H-H298 G 

i kJ / mol 
240.020 33.095 0.000 — 38.467 
240.021 33.163 0.068 — 38.911 
241.519 37.063 3.968 —63.512 
244.471 41.299 8.204 —89.141 
247.901 45.778 12.683 —115.646 
251.446 50.456 17.361 —142.917 
254.957 55.301 22.206 — 170.871 
258.373 60.293 27.198 — 199.440 
261.668 65.414 32.319 — 228.573 
264.836 70.646 S/eoou — 258.224 
267.876 75.975 42.880 — 288.356 
270.793 81.386 48.291 —318.936 
273.593 86.867 53.772 — 349.935 
276.282 92.402 59.307 — 381.328 
278.867 97.975 64.880 —413.092 
281.352 103.561 70.466 — 445.204 
283.745 109.160 76.065 — 477.646 
286.050 114.772 81.677 —510.399 
288.272 120.396 87.301 — 543.449 
290.416 126.034 92.939 —576.779 
292.488 131.684 98.589 —610.379 
294.492 137.346 104.251 — 644.236 
296.431 143.022 109.927 — 678.339 
298.310 148.710 115.615 —712.680 
300.132 154.411 121.316 — 747.248 
301.900 160.125 127.030 — 782.035 
303.618 6S:S Sil 322756 —817.035 
305.288 171.591 138.496 — 852.239 
306.912 177.343 144.248 — 887.642 


AH AG; 

33.095 51.262 
33.082 51.374 
32.552 57.561 
32.259 63.851 
32.087 70.187 
31.988 76.545 
31.943 82.914 
31.941 89.286 
31.980 95.656 
32.054 102.020 
32.160 108.377 
32.291 114.723 
32.4414 121.058 
32.601 127.383 
32.758 133.696 
32.889 140.001 
32.998 146.298 
33.085 152.590 
33.153 158.878 
33.202 165.163 
33.234 171.446 
33.249 177.728 
33.249 184.009 
33.235 190.291 
33.206 196.574 
33.165 202.858 
33.111 209.144 
33.047 215.432 
32.972 221.723 


948 


NO3{g] 


Phase al 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase A f S 


GAS Jat 


Jat 


J/(K mol) 


252.823 
253.114 
267.805 
281.011 
292.896 
303.582 
313.226 
321.979 
329.971 
337.313 
344.096 
350.393 
356.267 
361.768 
366.940 
371.818 
376.434 
380.813 
384.979 
388.950 
392.744 
396.376 
399.858 
403.203 
406.421 
409.521 
412.511 
415.400 


NITROGEN TRIOXIDE (GAS) 


S  -(G-H298)/T H H-H298 G 

Th kJ/mol 
252.823 71.128 0.000 ~ 4,251 
252.824 71.215 0.087 -4.719 
254.769 76.342 5.214 -30.780 
258.720 82.274 11146 58.232 
263.443 88.800 17.672 86.938 
268.427 95.736 24.608 -116.771 
273.434 102.961 31.833  -147.619 
278.350 110.394 39.266 -179.387 
283.118 117.981 46.853  -211.990 
287.716 125.685 54.557 -245.359 
292135 133.481 62.353 -279.434 
996.377 141.349 70.221 -314.162 
300.447. 149.275 78.147 -349.498 
304.354 157.249 86.121  -385.403 
308.106 165.263 94135 -421.841 
311.711 173.310 102.182  -458.781 
315.180 181.385 110.257 -496.196 
318.520 189.485 118.357 -534.060 
321.740 197.606 126.478  -572.351 
324.846 205.745 134.617 -611.049 
327.847 213.901 142.773 -650.135 
330.748 222.071 150.943 -689.593 
333.556 230.254 159.126  -729.406 
336.275 238.448 «167.320 -769.560 
338.912 246.653 175.525 -810.042 
341.470 254.867 183.739 -850.840 
343.954 263.090 191.962 -891.943 
346.368 271.320 200.192 -933.339 
348.716 279.558 208.480  -975.019 


418.193 


AH; AG; 

71.128 116.060 
71.107 116.339 
70.319 131.555 
70.192 146.891 
70.487 162.208 
71.020 177.455 
71.685 192.616 
72.422 207.688 
73.196 222.677 
73.987 237.587 
74.785 252.424 
75.581 267.195 
76.371 281.905 
77.149 296.559 
77.912 311.161 
78.659 325.716 
79.386 340.228 
80.091 354.700 
80.774 369.135 
81.433 383.537 
82.066 397.908 
82.674 412.250 
83.255 426.567 
83.809 440.860 
84.336 455.132 
84.836 469.384 
85.310 483.617 
85.758 497.835 
86.180 512.037 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase int f S 


GAS Jat 


Jat 


DINITROGEN OXIDE (GAS) 


S ~(G-H298)/T 


J/(K mol) 


219.979 
220.219 
231.712 
241.503 
250.154 
257.878 
264.831 
271.137 
276.897 
282.194 
287.093 
291.649 
295.906 
299.900 
303.661 
307.216 
310.586 
313.789 
316.842 
SINS SY) 
322.551 
325.228 
327.801 
330.278 
332.665 
334.969 
337.197 
339.352 
341.441 


H H-H298 G 

al kJ / mol 
219.979 82.048 0.000 16.461 
219.979 82.120 0.072 16.054 
221.525 86.123 4.075 —6.562 
224.563 90.518 8.470 — 30.234 
228.122 95.267 13.219 —54.825 
231.831 100.281 18.233 — 80.234 
235.529 105.490 23.442  -106.375 
239.140 110.845 ~ 28.797 — -—133.178 
242.632 116.313 34.265 — 160.584 
245.991 121.871 39.823 — 188.542 
249.215 127.502 45.454 —217.010 
252.306 133.195 51.147 — 245.949 
255.270 138.939 56.891  -275.329 
COOuIRS 144.728 62.680 — 305.122 
260.844 150.556 68.508  -335.302 
263.468 156.420 74.372 — 365.847 
265.993 162.316 80.268  -396.739 
268.425 168.241 86.193 — 427.959 
270.770 174.193 92.145 — 459.492 
273.034 180.171 98.123 — 491.323 
275.221 186.172 104.124 — 523.439 
277.338 192.196 110.148 — 555.829 
279.387 198.242 116.194 — 588.481 
281.374 204.309 122.261 — 621.386 
283.301 210.395 128.347 — 654.534 
285.172 216.501 134.453 —687.916 
286.990 222.625 140.577 —721.525 
288.759 228.768 146.720 — 755.353 
290.480 234.928 152.880 — 789.393 


AH AG; 

82.048 104.172 
82.039 104.309 
81.639 111.801 
81.565 119.356 
81.751 126.900 
82.095 134.400 
82.526 141.843 
83.002 149.229 
83.499 156.562 
84.005 163.843 
84.513 171.079 
85.020 178.272 
85.524 185.427 
86.023 192.545 
86.519 199.630 
87.012 206.685 
87.501 213.710 
87.986 220.708 
88.469 227.681 
88.949 234.630 
89.426 241.556 
89.902 248.460 
90.376 255.344 
90.849 262.208 
91.320 269.053 
91792 275.880 
92.263 282.690 
92.734 289.482 
93.207 296.259 


950 


N203{[g] DINITROGEN TRIOXIDE (GAS) 76.012 
Phase aly Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) | 1 kJ / mol ] [ - 
GAS 298.15 65.908 309.349 309.349 82.843 0.000 — 9,389 82.843 139.486 — 24.437 
300.00 65.920: 309.757 309.350 82.965 0.122 —9.962 82.830 139.837 — 24.348 
400.00 71.724 329.375 311.985 89.799 6.956 — 41.951 82.289 158.935 — 20.755 
500.00 78.581 346.143 Siar 97.326 14.483 —75.745 82.289 178.107 — 18.607 
600.00 83.751 360.953 323.263 105.457 22.614 —111.115 82.697 197.237 -—17.171 
700.00 87.494 374.159 329.608 114.029 31.186 — 147.882 83.344 216.278 — 16.139 
800.00 90.242 386.031 335.931 122.923 40.080 -— 185.902 84.123 235.217 — 15.358 
900.00 92.310 396.785 342.105 132.055 49.212 — 225.051 84.971 254.053 -— 14.745 
1000.00 93.908 406.597 348.071 141.369 58.526 — 265.228 85.852 272.793 — 14.249 
1100.00 95.174 415.609 353.807 150.826 67.983 — 306.344 86.747 291.444 — 13.840 
1200.00 96.200 423.936 359.308 160.396 Wes: — 348.327 87.646 310.013 — 13.495 
1300.00 97.049 431.670 364.580 170.060 CPA TL — 391.112 88.541 328.507 — 13.200 
1400.00 97.764 438.889 369.633 179.801 96.958 — 434.644 89.429 346.933 -—12.944 
1500.00 98.378 445.656 374.478 189.609 106.766 — 478.874 90.307 365.295 -—12.721 
1600.00 98.911 452.022 379.128 199.474 116.631 —523.761 91.172 383.599 — 12.523 
1700.00 99.382 458.033 383.594 209.389 126.546 — 569.267 92.024 401.850 -— 12.347 
1800.00 99.803 463.726 387.889 219.349 136.506 —615.357 92.860 420.051 — 12.190 
1900.00 100.183 469.132 392.024 229.349 146.506 — 662.003 93.681 438.205 — 12.047 
2000.00 100.531 474.280 396.009 239.385 156.542 -—709.175 94.485 456.317 —11.918 
2100.00 100.850 479.193 399.854 249.454 166.611 —756.851 95.271 474.390 — 11.800 
2200.00 101.147 483.891 403.568 259;5045 1760 —805.007 96.039 492.425 -—11.692 
2300.00 101.425 488.394 407.159 269.683 186.840 — 853.622 96.788 510.426 — 11.592 
2400.00 101.687 492.716 410.634 279.838 196.995 —902.679 97.520 528.394 — 11.500 
2500.00 101.935 496.872 414.001 290.020 207.177 —952.160 98.232 546.333 —11.415 
2600.00 102.171 500.874 417.266 300.225 217.382 -1002.049 98.927 564.243 — 11.336 
2700.00 102.398 504.735 420.435 310.454 227.611 -—1052.330 99.604 582.127 — 11.262 
2800.00 102.615 508.463 423.512 320.704 237.861 -—1102.991 100.263 599.986 — 11.193 
2900.00 102.825 512.067 426.504 330.976 248.133 -—1154.019 100.906 617.822 — 11.128 
3000.00 103.028 sila} fokey7/ 429.415 341.269 258.426 -1205.401 101.534 635.635 — 11.067 
References 
Phase al i S Cy 
GAS Jat Jal 
N204 DINITROGEN TETRAOXIDE 92.011 
Phase T C; S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I} {i kJ / mol [ - 
LIQ 298.15 142.532 209.229 209.229 - 19.564 0.000 —81.946 - 19.564 97.512 -— 17.084 
300.00 142.842 210.112 209.232 — 19.300 0.264 — 82.334 — 19.463 98.238 —17.105 
301.00 143.009 210.588 209.236 — 19.157 0.407 — 82.544 — 19.408 98.630 —17.116 
References 
Phase H/S C, Remarks 
LIQ Jat Jat Jal ,Ja2 


MPT=261.95/ BPT=293.92(N204),L=28.91/ NDPT=301 (N204+NO2) 


] 


951 


92.011 DINITROGEN TETRAOXIDE (GAS) N204{[g] 

Phase T GC S  -(G-H298)/T H H-H298 G AH, AG; log K, 
EC an frail leet kJ / mol Wee ee 

GAS 298.15 77.599 304.370 304.370 9.079 0.000 81.669 9,079 97.788 17.132 

300.00 77.662 304.850 304.371 G28) Oiddue iy 921990 9.060 98.339  -17.122 

400.00 87.289 328.349 307.509 17.415 8336  -113.925 8.393 128.222 -16.744 

500.00 97.495 348.971 313.778 26.675 17.596  -147.810 8.596 158.173 -16.524 

600.00 105.024 367.450 321.211 36.822 27.743 -183.648 9.440 188.017 -16.368 

700.00 110.415 384.067 329.024 47.609 38.530 -221.238 10.675 217.687 -16.244 

800.00 114.343 399.081 336.858 58.857 49.778 -260.408 12.140 247.162 -16.138 

900.00 117.281 412.726 344.542 70.445 61.366 -301.008 13.740 276.444 -16.044 

1000.00 119.536 425.204 351.993 82.290 73.211 -342.914 15.422 305.544 -15.960 

1100.00 121.312 436.684 359.177 94.336 85.257 -386.016 17.152 334.473 -15.883 


1200.00 122.743 447.303 366.084 106.541 97.462 -430.222 18.9114 363.243 -15.812 
1300.00 123,913 =. 457.175 2. 972:716 118.876 109.797 -475.452 20.686 391.865 -—15.745 
1400.00 124.901 466.396 379.082 131.319 122.240 -—521.635 22.467 420.351 -15.683 
1500.00 125.738 475.042 385.194 143.852 134.773 -—568.712 24,250 448.709 -15.625 
1600.00 126.461 483.181 391.066 156.462 147.383 -616.627 26.027 476.948 —-15.571 
1700.00 127.094 490.867 396.713 169.141 160.062  -665.333 27.796 505:0765 8 ood 
1800.00 127.655 498.148 402.148 181.879 172800  -714.787 29.553 533.101 -15.470 
1900.00 128.158 505.063 407.384 194.670 185.591 — 764.950 31.296 561.028 -15.424 
2000.00 128.614 511.649 412.434 207.509 198.430  -815.789 33.021 588.864  -—15.380 
2100.00 129.030 517.934 417.309 220392 lil -G 2 ee 07-270 34.728 616.614 -15.337 
2200.00 129.415 523.945 422.021 233.314 224.235  —-—919.366 36.414 644.284  -15.297 
2300.00 WASTA 529.706 426.578 246.273 237.194 —-972.051 38.079 ASH NS )yAS, 
2400.00 130.105 535.236 430.991 259.267 250.188 -—1025.300 39.722 699 393M or2ac 
2500.00 130.419 540.554 435.268 272.294 263.215 -1079.091 41.343 Uexsta| — Se piltsy/ 
2600.00 130.717 545.675 439.417 285.351 276.272 -—1133.404 42.941 754.240  -15.153 
2700.00 131.000 550.613 443.444 298.437 289.358 -1188.220 44.516 Thievery ey AO 
2800.00 131.271 555.383 447.357 311.550 302.471 -1243.521 46.070 808.837 -15.089 
2900.00 131.530 559.994 451.162 324.690 315.611 —1299.291 47.602 836.052  -15.059 
3000.00 131.781 564.457 454.865 83/2850 328.7 1a = 1300.00 49.114 863.214  -15.030 


References 
Phase H/S C, 


GAS Jal Jal 


Shey 


N205j{g] 


Phase Vv 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nl ES) 


GAS Jat 


_—_——S— 


Cy 


96.358 

96.600 
110.610 
121.329 
128.570 
133.514 
136.989 
139.506 
141.378 
142.803 
143.908 
144.781 
145.479 
146.044 
146.507 
146.889 
147.207 
147.473 
147.697 
147.886 
148.047 
148.183 
148.299 
148.398 
148.481 
148.552 
148.613 
148.663 
148.705 


J/(K mol) 


346.545 
347.141 
376.872 
402.781 
425.585 
445.799 
463.867 
480.155 
494.955 
508.500 
520.974 
532.529 
543.285 
553.342 
562.783 
571.676 
580.082 
588.048 
595.618 
602.829 
609.713 
616.297 
622.606 
628.662 
634.484 
640.089 
645.492 
650.708 


DINITROGEN PENTAOXIDE (GAS) 
S —(G-H298)/T H H-H298 G 

kJ / mol 
346.545 11.297 0.000 =92.025 
346.546 11.475 0.178 — 92.667 
350.504 21.844 10.547 -128.905 
358.425 83475 22178" ~~ — 167.9116 
S67./ 57, 45.994 34697  -209.357 
377.490 59.113 47.816  -252.946 
387.179 72.648 61.351 — 298.446 
396.619 86.479 75.182  -—345.660 
405.724 100.528 89.231 — 394.427 
414.461 114.740 103.443  -444.610 
422.824 129078 iifeSa — 496.092 
430.824 143.514 132.217 -548.774 
438.477 158.028 146.731 — 602.571 
445.803 172.605 161.308  -657.408 
452.822 187,283 179.936" = 713.219 
459.555 201.904 190.607 -769.946 
466.019 ZIG GOS 2Z05:312 627-066 
472.234 231.344 220.047 -—885.948 
478.215 246.102 234805  -945.134 
483.979 260.882 249.585 -—1005.059 
489.539 275.679 264.382 -1065.689 
494.908 290.490 279.193 -1126.992 
500.098 305.315 294018 -1188.939 
505.121 320.150 308.853 -—1251.504 
509.985 334.994 323.697 -—1314.664 
514.700 349.845 338.548 -—1378.394 
519.276 364.704 353.407 -1442.675 
523.718 379.568 368.271 -—1507.486 
528.036 394.436 383.139 -1572.810 


655.749 


AH AG; 

11.297, 118.014 
11.286 118.677 
11.309 154.504 
12.353 190.198 
13.989 225.621 
15;929 260.742 
18.013 295.574 
20.154 330.141 
22.308 364.468 
24.450 398.581 
26.567 432.499 
28.651 466.242 
30.698 499.826 
32.704 533.264 
34.666 566.571 
36.581 599.756 
38.447 632.830 
40.263 665.801 
42.027 698.679 
43.738 731.469 
45.394 764.179 
46.996 796.815 
48.543 829.382 
50.035 861.887 
51.472 894.332 
52.855 926.723 
54.184 959.064 
55.461 991.359 
56.688 1023.610 


108.010 


log K; 
[ = 


— 20.676 
— 20.663 
= 20m 60 
— 19.870 
— 19.642 
— 19.457 
= |S Z88 
=19.161 
— 19.038 
=118:927, 
— 18.826 
— 18.734 
— 18.649 
— 18.570 
— 18.497 
— 18.428 
— 18.364 
— 18.304 
— 18.248 
— 18.194 
— 18.144 
— 18.096 
— 18.051 
— 18.008 
= sler 
See 
= 72 
onl WAtciolo) 
— 17.823 


] 


109.910 


Phase ih 
[K] 


GAS 29815 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase al ES} 


GAS Jal 


Jat 


S  -(G-H298)/T 


J /(K mol) 


273.534 
273.815 
287.203 
298.012 
307.126 
315.027 
322.012 
328.277 
333.958 
339.156 
343.945 
348.383 
352.518 
356.386 
360.019 
363.443 
366.681 
369.751 
372.672 


NITROSYL BROMIDE (GAS) 


H H-H298 G 

kJ / mol 
273.534 82.132 0.000 0.578 
273.535 82.216 0.084 0.072 
275.346 86.875 4.743 — 28.006 
278.832 91.722 9.590 — 57.284 
282.808 96.723 14.591 — 87.553 
286.859 101.850 19.718  -—118.669 
290.825 107.082 24950  -150.528 
294.644 112.402 30.270 -183.048 
298.296 117.795 35.663  -216.164 
301.777 123.248 41.116 -—249.823 
305.094 128.752 46.620  -—283.981 
308.256 134.298 52.166 -318.601 
Sil AIA. 139.877 57.745 -353.648 
314.151 145.484 63.352 —389.095 
316.906 151.113 68.981 —424.917 
319.544 156.761 74.629  -461.092 
322.073 162.426 80.294 -497.600 
324.502 168.105 85.973 -534.423 
326.838 173.799 91.667 -571.545 


AHy AG, 

82.132 82.415 
82.092 82.417 
66.565 85.714 
66.567 90.503 
66.638 95.284 
66.748 100.050 
66.884 104.799 
67.034 109.529 
67.193 114.242 
67.357 118.939 
67.522 123.621 
67.686 128.290 
67.846 132.945 
67.999 137.590 
68.144 142.225 
68.280 146.850 
68.405 151.469 
68.521 156.080 
68.629 160.685 


954 


NOCI(g] 


Phase 


GAS 


+ 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


GAS 


ws 


La1,Ja1 


— 


NITROSYL CHLORIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) dl kJ / mol 
261.693 261.693 51.714 0.000 — 26.310 
261.969 261.694 SAO 0.083 — 26.794 
275.164 263.476 56.389 4.675 — 53.676 
285.900 266.920 61.204 9.490 -—81.746 
295.000 270.861 66.198 14.484  -110.802 
302.919 274.887 aleSoia 19.623 —140.707 
309.942 278.838 76.597 24.883  -171.356 
316.257 ~» 282.651 81.960 30.246 -202.672 
321.998 286.303 87.409 35.695 -234.589 
327.261 289.790 92.931 41.217 -267.055 
332.120 293.118 98.517 46.803 -300.027 


336.633 296.294 104.155 52.441 — 333.468 
340.845 299.327 109.839 58.125 -367.344 
344.793 302.228 115.562 63.848  —-401.628 
348.509 305.005 121,319 69.605: - ©=436.295 
352.017 307.669 127,107 75.893 © =471,323 
355.341 310.226 132.923 81.209 -506.692 
358.500 312.684 138.765 87.051 — 542.386 
361.5114 315.051 144.634 92.920 -578.387 


AH; AG; 

51.714 66.098 
517i 66.187 
51.626 71.029 
51.656 75.878 
51.760 80.714 
51.913 85.528 
52.097 90.318 
52.306 95.083 
52.534 99.824 
52.776 104.542 
53.031 109.236 
53.294 113.910 
53.564 118.562 
53.838 123.195 
54.114 127.810 
54.391 132.408 
54.669 136.989 
54.948 141.555 
50-229 146.106 


65.459 


log Ky 
[ = 


SallkooO 
— 11.524 
=9:279 
Sy fe rae 
=7,027. 
—6.382 
=5,897, 
OOS 
—Oeie 
- 4.964 
—4.755 
-—4.577 
—4.424 
— 4.290 
-4.173 
— 4.068 
=3.975 
-3.892 
-3.816 


] 


81.458 


Phase al 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2273.00 


References 
Phase als 


GAS Jal 


[=== 


Jat 


NITRYL CHLORIDE (GAS) 


S  -~(G-H298)/T 


J/(K mol) 


272.069 
272.397 
288.795 
302.817 
314.956 
325.647 
335.204 
343.852 
351.754 
359.030 
365.773 
372.053 
377.926 
383.438 
388.626 
393.518 
398.1414 
402.515 
406.660 
410.589 
414.316 
416.916 


H H-H298 G 

fal kJ / mol 
272.069 12.134 0.000 — 68.983 
272.070 12.232 0.098 — 69.487 
274.255 17.950 5.816 — 97.568 
278.601 24.242 12.108 -127.166 
283.671 30.905 18.771 — 158.069 
288.919 37.843 25.709 -190.109 
294.118 45.003 32.869 — 223.160 
299.171 52.347 40.213 —257.120 
304.040 59.848 47.714 — 291.906 
308.713 67.483 55.349  -327.450 
313.190 75.233 63.099 -363.694 
317.479 83.080 70.946 -400.589 
321.590 91.006 78.872  -438.091 
25.501 98.995 86.861 — 476.162 
329.314 107.033 94.899 —514.768 
332.948 115.103 102.969 — 553.878 
336.443 WAS NCA) aalalOley/ — 593.463 
339.806 131.282 119.148 -633.498 
343.046 139.361. 127.227 -673.958 
346.170 147.414 135.280 -—714.822 
349.183 155.426 143.292 —756.069 
SOPOIIN 161.241 149.107 —786.410 


955 


NO2Cl[g] 

AH; AG; log Ky 
= [ = 

12.134 54.006 -—9.462 
12.119 54.266 -9.449 
11.674 68.399 —8.932 
11.652 82.589 —8.628 
11.846 96.761 —8.424 
12.170 110.889 —8.275 
12.585 124.964 -—8.159 
13.073 138.983 —8.066 
13.621 152.944 -7.989 
14.222 166.848 -7.923 
14.867 180.695 —7.865 
15.546 194.486 -7.815 
16.252 208.225 -7.769 
16.972 221.912 -7.728 
17.694 PREIS) 115) —7.690 
18.408 249.145 -7.655 
19.101 262.698 -7.623 
19.758 276.213 -7.594 
20.368 289.695 -7.566 
20.917 303.147 -—7.540 
21.391 316.575 -7.516 
21.683 326.365 -7.500 


NOF{g] NITROSYL FLUORIDE (GAS) 49.005 

Phase 1 Cp S —(G-H298)/T H H-H298 G AH AG; log Ky 
[K ] J/(K mol) et kJ / mol ] [ - 

GAS 298.15 40.825 248.108 248.108 — 65.689 0.000 —139.662 -65.689 —50.284 8.810 
300.00 40.941 248.361 248.108 — 65.613 0.076 —140.122 — 65.696 —50.189 8.739 
400.00 45.247 260.805 249.776 —61.278 4.411 — 165.599 -—65.912 — 44.979 5.874 
500.00 47.567 PNM 253.048 —56.627 9.062 —192.213 -—65.942 —39.740 4.152 
600.00 49.105 279.988 256.822 —51.789 13.900 —219.782 -—65.912 —34.501 3.004 
700.00 50.274 287.649 260.690 — 46.818 18.871 — 248.172 —65.865 -—29.270 2.184 
800.00 51.246 294.427 264.492 — 41.741 23.948 — 277.283 —65.814 — 24.045 ids 
900.00 52.104 300.513 268.162 — 36.573 29.116 -—307.035 —65.760 — 18.828 1.093 
1000.00 52.891 306.044 271.678 — 31.323 34.366 -—337.367 -65.701 -— 13.616 OL7ANN 
1100.00 53.631 311.120 275.036 — 25.996 39.693 —368.228 -65.632 -8.411 0.399 
1200.00 54.340 315.817 278.241 — 20.598 45.091 — 399.578 — 65.546 -3.212 0.140 
1300.00 55.026 320.194 281.302 — 15.129 50.560 — 431.381 — 65.439 1.978 —0.079 
1400.00 55.697 324.296 284.228 -—9.593 56.096 — 463.608 —65.308 Tivos) —0.267 
1500.00 56.355 328.162 287.029 —3.990 61.699 — 496.232 —65.148 12.330 —0.429 
1600.00 57.004 331.819 289.715 1.678 67.367 —529.233 — 64.958 17.489 —0.571 

References 

Phase nes (es 

GAS Jal La 

Na SODIUM 22.990 

Phase T Cy S —(G—H298)/T H H—-H298 G AH; AG; log K; 
[K ] J/(K mol) i I kJ / mol ] [ - 

SOL 298.15 28.154 51.455 51.455 0.000 0.000 — 15.341 0.000 0.000 0.000 
300.00 28.204 51.629 51.456 0.052 0.052 — 15.437 0.000 0.000 0.000 
370.98 31.583 57.897 52.099 alo Pailsy| - 19.328 0.000 0.000 0.000 

HADNT 2.603 

LIQ 370.98 OlnociG 64.915 52.099 4.754 4.754 — 19.328 0.000 0.000 0.000 
400.00 SieonlO 67.300 53.116 5.673 5.673 —21.246 0.000 0.000 0.000 
500.00 30.553 74.224 56.675 8.775 SL TATAS) — 28.337 0.000 0.000 0.000 
600.00 29.806 79.725 60.074 11.791 11.791 — 36.044 0.000 0.000 0.000 
700.00 29.270 84.277 63.216 14.743 14.743 — 44.251 0.000 0.000 0.000 
800.00 28.947 88.162 66.097 17.652 17.652 —52.878 0.000 0.000 0.000 
900.00 28.838 91.563 68.741 20.539 20.539 —61.867 0.000 0.000 0.000 
1000.00 28.942 94.605 TAA AS 23.427 23.427 —71.178 0.000 0.000 0.000 
1100.00 29.260 97.377 73.436 26.335 26.335 -—80.779 0.000 0.000 0.000 
1170.52 29.613 99.205 74.934 28.410 28.410 — 87.712 0.000 0.000 0.000 

References 

Phase ats Cy Remarks 

SOL Ja2 Ja2 

LIQ Ja2 Ja2 Ja2 


BPT=1170.525 GAS(Na),L=97.022 kJ / NBPT=1156. GAS(Na+Na2) 


22.990 


Phase at 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


References 
Phase Ads 


GAS Ja2 


[_—S—= 


Ja2 


SODIUM (GAS) 


S  -(G-H298)/T H H-H298 G 

J/(K mol) 14 kJ / mol 
153.667 153.667. 107.300 _—0.000 61.484 
153.796 153.667 107.338 —_ 0.038 61.200 
159.775 154.483 109.417. 2.117 45.507 
164.414 156.022 111.496 4.196 29,289 
168.203 157.746 113.574 6.274 12.652 
171.408 159.475 115.653 ~—- 8.353 ~ 4.332 
174.188 161.144 —-117:731' 10.431 —21.615 
176.631 162.731 119.810 12510 39.158 
178.821 164.233 121.889 14.589  -56,933 
180.803 165.650 123.967 16.667 -74.915 
182.611 166.990 126.046 18.746  -93,087 
184.275 168.256 128.125 20.825 -111.433 
185.815 169.456 130.203 22.9038 -129.938 
187.250 170.595 132.282 24.982 148.592 
188.591 171.678 134.361 27.061 167.385 
189.851 172.711 136.439 29.139 186.308 
191.040 173.696 138.518 31.218 205.353 
192.164 174.639 140.598 33.298 -204.514 
193.231 175.542 142.678 35.378 243.784 
194.246 176.409 144.759 37.459 -263.158 
195.215 177.242 146.841 39.541  -282.632 
196.141 178.043 148.926 41.626  -302.200 
197.030 178.816 151.013 43.713  -321.859 
197.883 179.562 153.103 45.803  -341.605 
198.705 180.282 155.198 47.898  -361.434 
199.497 180.979 157.298 49.998 -381.345 
200.263 181.655 159.405 52.105  -401.333 
201.006 182.309 161.520 54.220 -421.396 
201.725 182.944 163.643 56.343 -441.533 
202.425 183.562 165.778 58.478 -461.741 
203.107 184.162 167.924 60.624  -482.018 
203.772 184.746 170.085 62.785  -502.362 
204.421 185.315 172.261 64.961  -522.771 
205.057 185.870 174.454 67.154 -543.245 
205.681 186.412 176.667 69.367 -563.782 
206.293 186.941 178.902 71.602 -584.381 
206.895 187.458 181.160 73.860  -605.041 
207.488 187.964 183.445 76.145  -625.760 
208.074 188.460 185.757 78.457 -646.538 


AH 


107.300 
107.286 
103.744 
102.721 
101.783 
100.910 
100.079 
Oral 
98.462 
97.632 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


O57 


958 


Na2/g] SODIUM (GAS) 45.980 
Phase v C, S —(G-H298)/T H H-H298 G AH AG; log Ky 
[K] KO he kJ / mol ] [ - ] 
GAS 298.15 37.500 230.188 230.188 137.528 0.000 68.898 137.528 99.580 -17.446 
300.00 37.508 230.420 230.188 137,597 0.069 68.472 137.493 99:345  — 17.297 
400.00 37.840 241.259 231.664 141.366 3.838 44.862 130.019 S/LOOO mE OV, 
500.00 38.080 249.729 234.461 145.162 7.634 20.298 127.613 76.972 -8.041 
600.00 38.284 256.691 237.603 148.981 11.453 - 5.034 125.399 67.055 —§.838 
700.00 38.471 262.606 240.762 OZ OO mmEONcOE —31.006 123.333 57.496 —4.290 
800.00 38.649 267.755 243.822 156.675 19.147 =07.029 121.371 48.226 —3.149 
900.00 38.821 272.317 246.739 160.548 23.020 — 84.537 119.469 39.197 —2:eno 
1000.00 38.991 276.416 249.505 164.439 26.911 = Way 117.585 30.379 = laerh 
1100.00 39.158 280.140 252.124 168.346 30.818  -—139.808 115.676 Zileri — 1.033 
1200.00 39.324 283.554 254.603 WHET) SRR NO RMSfes TASS Y2e 18.180 —0.791 
1300.00 39.488 286.709 256.952 176.211 38.683 —-196.510 -—80.038 26.356 OOo 
1400.00 39.653 289.641 259.184 180.168 42640 -225.329 -80.238 34.547 1239 
1500.00 39.816 292.382 261.307 184.141 46613  -—254.432 -80.422 42.753 — 1.489 
1600.00 39.979 294.957 263.330 188.131 50.603 -283.800 -80.590 50.970 — 1.664 
1700.00 40.142 297.386 265.263 192.137 54609 -313.419 -80.742 59.197 —1.819 
1800.00 40.304 299.685 267.112 196.159 58.631 —343.273 -—80.877 67.433 = 1.957 
1900.00 40.467 301.868 268.884 200.198 62.670 -373.352  -80.998 75.676 — 2.080 
2000.00 40.629 303.948 270.586 204.253 66.725  -403.643  -81.103 83.925 SZ, NG 
References 
Phase a /S Cy 
GAS Jal Jal 
NaAICl4 SODIUM TETRACHLOROALUMINATE 191.782 
Phase iT G S —(G-H298)/T H H-H298 G AH AG; log K; 
[K] [ J/(K mol) [toall kJ / mol ] [ - ] 
SOL 298.15 155.041 188.280 188.280 -1142.232 0.000 -—1198.368 -1142.232 -1041.552 182.476 
300.00 155.216 189.240 188.283 -1141.945 0.287 -—1198.717 -1142.168 -1040.927 181.242 
400.00 164.661 235.186 194.484 -1125.951 16.281 -1220.026 -1141.236 -1007.506 131.567 
424.00 166.928 244.846 197.063 -1121.972 20.260 -1225.787 -1140.332 -999.509 123.134 
References 
Phase H/S or Remarks 
SOL Jat Jat Jal MPT= 424. 


308.667 


Phase y 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
780.00 


References 
Phase H/S 


SOL Jat,e 


[_——===—= 


C 


244.153 
244.357 
254.387 
264.010 
273.006 
281.165 
287.220 


TRISODIUM HEXACHLOROALUMINATE 


S  ~(G-H298)/T H H-H298 re 
J/(K mol) it kJ / mol 


347.690 347.690 -1979.032 0.000 -2082.696 
349.201 347.695 -1978.580 0.452 -—2083.341 
420.895" 357.408 -1953.635 25.397 —2121.993 
478.701 376.061) 9 =1927 742) 951-320" =211672062 
527.643 397.347 -1900.854 78.178 -2217.440 
570.350 419.075 -1873.139 105.893 -2272.384 
601.101 436.190 -1850.402 128.630 -2319.260 


Remarks 


Jat MPT= 780. 


959 


Na3AICl6 
AH; AG; log Ky 
[ = 

-—1979.032 -1828.675 320.376 
-1978.970 -1827.742 318.238 
-—1983.797 -1777.194 232.078 
-—1980.532 -1725.903 180.304 
-—1976.383 -1675.353 145.852 
-1971.421 -1625.563 121.301 
-1966.949 -1586.278 106.229 


] 


960 


Na3AIF6 


Phase T 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
838.00 


SOL-B 838.00 
900.00 

1000.00 

1100.00 

1153.00 


SOL-C 1153.00 
1200.00 
1285.00 


LIQ 1285.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 


Phase ALES 


SOL-A Jat 
SOL-B Jat 
SOL-C Jat 
‘LIQ Jal 


Cp 


215.695 
216.237 
234.633 
247.626 
261.875 
278.277 
296.829 
304.415 


282.002 
282.002 
282.002 
282.002 
282.002 


355.640 
355.640 
355.640 


396.225 
396.225 
396.225 
396.225 
396.225 
396.225 
396.225 
396.225 
396.225 
396.225 
396.225 
396.225 
396.225 
396.225 


S 


J/(K mol) 


238.446 
239.782 
304.856 
358.609 
404.985 
446.557 
484.903 
498.852 
9.835 
508.687 
528.815 
558.527 
585.405 
598.675 
0.327 
599.002 
613.211 
637.550 
83.485 
721.035 
725.634 
754.997 
782,334 
807.905 
831.926 
854.574 
875.997 
896.320 
915.652 
934.085 
951.698 
968.561 
984.735 


AG; 


CRYOLITE 
—(G—-H298)/T H H-H298 G AH 

[ kJ / mol 
238.446 —3309.544 0.000 -—3380.637 —3309.544 
238.450 -—3309.144 0.400 -3381.079 -—3309.520 
247.199 -3286.481 23.063 -3408.424 —3315.868 
264.258 -3262.368 47.176 -3441.673 -—3313.790 
283.929 -3236.910 72.634 -3479.901 -—3310.554 
304.238 -—3209.921 99.623 -3522.511 —3305.938 
324.452 -—3181.183 128.361 -3569.106 -—3299.747 
332.045 -3169.760 139.784 -3587.798 —3296.952 

8.242 
332.045 -3161.518 148.026 -3587.798 —3288.710 
344.916 -3144.034 165.510 -3619.968 -—3285.392 
364.817 -3115.834 193.710 -3674.361 -—3290.840 
383.668 -3087.634 221.910 -3731.579 -—3285.659 
393.249 -3072.688 236.856 -3762.960 —3282.988 
0.377 

393.249 -3072.311 237.233 -3762.960 —3282.611 
401.588 -3055.596 253.948 -3791.449 -—3567.113 
416.400 -3025.366 284.178 -3844.619 —3554.433 

107.278 
416.400 -2918.088 391.456 -3844.619 -—3447.155 
419.942 -2912.145 397.399 -3855.469 -—3444.313 
442.839 -—2872.523 437.021 -3929.518 —3425.389 
464.571 -—2832.900 476.644 -4006.401 -—3406.508 
485.239 -2793.278 516.266 -4085.926 —3387.666 
504.933 -—2753.655 555.889 -4167.930 —3368.860 
523.734 -2714.033 595.511 -4252.266 -—3350.087 
541.716 -2674.410 635.1384 -4338.804 -—3331.347 
558.942 -—2634.788 674.756 -—4427.429 -—3312.637 
575.472 -2595.165 714.379 -4518.035 -—3293.957 
591.357 -—2555.5438 754.001 -4610.529 —3275.308 
606.644  -2515.920 793.624  -4704.825 -—3256.691 
621.375 -2476.298 833.246 -—4800.844 -—3238.107 
635.588 -2436.675 872.869 -4898.514 -—3219.557 


—3144.793 
—3143.770 
—3088.133 
—3031.418 
=2975:226 
—2919.683 
—2864.906 
— 2844 316 


— 2844.316 
= COmlnoor 
—2758.427 
—2705.437 
—2677.545 


—2677.545 
— 2645.675 
—2580.845 


—2580.845 
—2570.749 
— 2504.262 
— 2439.126 
—2375.249 
—2312.549 
= 22 LES 
—2190.403 
—2130.837 
—2072.207 
—2014.466 
SNS 
—1901.487 
—1846.175 


209.941 


log K; 
fae! 


550.955 
547.379 
403.269 
316.690 
259.016 
217.869 
187.059 
177.293 


177.293 
163.179 
144.085 
128.471 
121.301 


121.301 
115.163 
104.910 


104.910 
103.294 
93.435 
84.938 
77.544 
71.056 
65.321 
60.218 
55.652 
51.543 
47.829 
44.458 
41.385 
38.574 


143.891 TRISODIUM ARSENIDE Na3As 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) hii kJ / mol [ - 

SOL 298.15 97.769 129.997 129.997 — 205.016 0.000 —243.775 -205.016 — 187.105 32.780 
300.00 97.864 130.602 129.999 — 204.835 0.181 -—244.016 -205.037 — 186.994 32.558 
400.00 103.010 159.460 133.899 — 194.791 10.225 —258.576 -214.364 — 180.162 20:-52i 
500.00 108.156 182.999 141.433 — 184.233 20.783 —275.733 -215.676 —171.445 17.911 
600.00 113.303 203.173 150.080 — 173.160 31.856 —295.064 -216.274 — 162.531 14.150 
700.00 118.449 221.026 158.963 -— 161.572 43.444 -—316.290 -216.220 — 153.569 11.459 
800.00 123.595 237.178 167.746 — 149.470 55.546 —339.213 -215.577 — 144.656 9.445 
900.00 128.742 252.033 176.297 — 136.853 68.163 —363.683 -214.405 — 135.856 7.885 
1000.00 133.888 265.863 184.569 — 123.722 81.294 —389.585 -212.745 -—127.213 6.645 

References 

Phase H/S C, 

SOL Nb1 e 

207.888 SODIUM ARSENATE Na3AsO4 

Phase T Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) eal kJ / mol [ - 

SOL 298.15 170.129 217.945 217.945 -1540.001 0.000 -1604.981 -—1540.001 -1425.982 249.826 
300.00 170.366 218.998 217.948 -1539.686 0.315 -1605.385 -—1539.997 -1425.275 248.162 
400.00 180.718 269.523 224.767 —1522.099 17.902 -1629.908 -1547.722 -1386.449 181.052 
500.00 188.569 310.719 237.961 -1503.622 36.379 -1658.982 -—1547.234 -1346.170 140.633 
600.00 195.434 345.716 253.075 -—1484.417 55.584 -1691.846 -1546.019 -1306.060 113.703 
700.00 201.835 376.327 268.541 -1464.551 75.450 -1727.979 -1544.196 -1266.203 94.485 
780.00 206.771 398.432 280.745 -1448.206 91.795 -1758.982 -1542.348 -1234.531 82.673 

References 

Phase iS Cy 

SOL Nb1/@1 G1 


] 


962 


NaBO2 


Phase ly 


es ieee 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1240.00 


LIQ 1240.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1747.40 


References 


Phase in #3 


SOL Jal 
LIQ Jat 


Cp 


65.956 
66.134 
75.385 
82.750 
88.551 
93.288 
97.240 
100.534 
103.208 
105.249 
106.619 
106.965 


146.440 
146.440 
146.440 
146.440 
146.440 
146.440 
146.440 


S 


J/(K mol) 


73.538 

73.947 

94.274 
111.921 
127.541 
141.558 
154.280 
165.930 
176.666 
186.604 
195.825 
199.327 

26.994 
226.321 
233.241 
244.093 
254.196 
263.647 
2122020 
276.552 


Remarks 


Jat 


SODIUM METABORATE 


BPT= 1747.40, L= 239.7 kJ 


—(G-H298)/T H H-H298 G 

[ kJ / mol 

73.580 —975,/09 0.000 -—997.634 
To000 | = S1S007 OP SWE TIO. 
76.248  -—968.499 7.210 -—1006.208 
81.656 -960.576 15.133 -1016.537 
88.027 -952.001 23.708 -1028.525 
94.690  -942.901 32.808 -1041.992 
101.356 -933.369 42.340 -1056.793 
107.892 -923.475 52.234 —1072.812 
114.240 -913.283 62.426 -1089.949 
120.373 -902.855 72.854 -—1108.119 
126.281 -892.255 83.454 -—1127.246 
128:581 —=887.983. 87.726 —1165.149 

33.472 

128.581 —854.511 121.198 -—1135.149 
133.253  -845.725 129.984 -1148.938 
140.787 = -831.081 144628 -1172.811 
148.015 -816.437 159.272 -—1197.732 
154.950 801.793 173.916 =—1223.629 
161.608 -787.149 188.560 -1250.442 
164.671 -—780.208 195.501 -1263.456 


AH; AG; 
=9/5.109 "= =—919:390 
-975.714 —919.041 
—978.583. —899.906 
-978.552  —880.231 
-978.133 -—860.601 
-977.395 -—841.066 
—976.392 ~=821.656 
=97/3.\ fos 302,300 
-973.792 -—783.260 
PAA — 764.278 

— 1067.561 — 742.991 
-1066.600 -—732.188 
OSS ZOn VOC AOS 
SWOPE STAI 
-—1023.071 — 693.982 
—1016.881 — 670.692 
—1010.759 — 647.813 
-—1004.702 -625.315 
-—1001.853 -614.776 


65.800 


log Ky 
[ — 


161.073 
160.019 
117.516 
ORG 
74.922 
62.761 
53.649 
46.569 
40.913 
36.293 
32.342 
30.843 


30.843 
28.838 
25.893 
23.356 
21.149 
19.214 
18.377 


] 


65.800 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase nb es 


GAS Jal 


a 


Jat 


SODIUM METABORATE (GAS) 


S —(G-H298)/T 


J/(K mol) 


287.132 
287.492 
305.020 
319.615 
332.144 
343.128 
352.910 
361.727 
369.747 
377.097 
383.880 
390.173 
396.041 
401.536 
406.701 
411.573 
416.183 
420.557 
424.716 
428.682 
432.471 
436.097 
439.575 
442.914 


H H-H298 G 

] [ kJ / mol 
287.132 —648.520 0.000 -—734.128 
287.133 —648.412 0.108 —734.660 
289.488 — 642.307 6.213 — 764.315 
294.094 —635.759 12.761 —795.567 
299.416 — 628.883 19.637 — 828.170 
304.892 —621.755 26.765 — 861.944 
310.294 -—614.427 34.093 — 896.755 
Sh S52 7/ —606.940 41.580 — 932.494 
320.554 —599.327 49.193 — 969.074 
325.365 —591.614 56.906 -1006.421 
329.962 — 583.819 64.701 -1044.475 
334.355 —575.956 72.564 -1083.181 
338.554 — 568.038 80.482 -1122.495 
342.571 -—560.073 88.447 ~—1162.377 
346.420 — 552.069 96.451 -1202.791 
350.110 —544.033 104.487 -1243.707 
353.654 —535.968 112.552 -1285.097 
357.061 —527.879 120.641 -1326.936 
360.341 —519.769 128.751 -1369.201 
363.501 -—511.640 136.880 -1411.873 
366.551 -—503.496 145.024 -1454.932 
369.496 —495.338 153.182 -1498.362 
372.344 -—487.167 161.353 -1542.146 
375.101 -—478.986 169.534 -1586.272 


963 


NaBO2{g] 
AH; AG; log Ky 
[ = 

—648.520 -655.884 114.908 
—648.540 -—655.930 114.208 
—652.392  -—658.013 85.928 
—653.735 -659.261 68.873 
-655.015  -660.245 57.479 
-—656.249  -661.019 49.326 
-—657.450 -661.618 43.199 
—658.638 -—662.068 38.425 
—659.836 -662.385 34.599 
— 661.071 — 662.580 31.463 
-—759.124 —-—660.220 28.739 
—759.565 —651.960 26.196 
—760.028  -643.666 24.015 
—760.517 -635.337 22.124 
-—761.035  -626.975 20.469 
-—761.585  -618.580 19.007 
-—762.170 -610.151 17.706 
-—762.791 —601.689 16542 
-—763.452 -593.193 15.493 
-—764.153  -584.663 14.543 
—764.896  -—576.099 13.678 
-—765.684  -567.499 12.888 
-—816.776 —-—557.796 12.140 
-817.735 -—546.986 11.429 


964 


NaB305 SODIUM TRIBORATE 135.420 

Phase Vv Cp S —(G—-H298)/T H H—-H298 G AH; AG; log Ky 
[K ] J/(K mol) Il kJ / mol [ - 

SOL 298.15 121.834 116.106 116.106 -2290.238 0.000 -—2324.855 -—2290.238 -—2151.388 376.914 
300.00 122.186 116.861 116.108 -2290.012 0.226 -2325.070 -—2290.263 -—2150.526 374.440 
400.00 141.425 154.645 121.130 -2276.832 13.406 -—2338.690 -—2294.226 -2103.538 274.694 
500.00 159.973 188.218 131.246 -2261.752 28.486 -—2355.861 -—2295.087 -2055.749 214.763 
600.00 177.088 218.922 143.335 -2244.886 45.352 -—2376.239 -2295.077 -2007.867 174.800 
700.00 192.513 247.401 156.191 -—2226.391 63.847 -—2399.572 -—2294.136 -1960.060 146.261 
800.00 206.143 274.017 169.274 -2206.443 83.795 -—2425.657 -—2292.289 -1912.451 124.870 
900.00 217.927 298.996 182.314 -2185.224 105.014 -—2454.321 -2289.617 -1865.124 108.249 
1000.00 227.839 322.487 195.169 -2162.920 127.318 -—2485.407 -—2286.243 -1818.133 94.970 
1039.00 231.193 331.268 200.113 -2153.968 136.270 -2498.156 -2284.767 -1799.904 90.488 

References 

Phase eS Cy Remarks 

SOL Jal Jal Jal DPT= 1039. 

Na2B407 DISODIUM TETRABORATE 201.219 

Phase tt Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) liedt kJ / mol ] [ - 

SOL 298.15 186.712 189.489 189.489 -3276.741 0.000 -3333.237 -—3276.741 -3081.526 539.871 
300.00 187.520 190.647 189.493 -3276.395 0.346 -—3333.589 -3276.773  -3080.314 536.330 
400.00 213.723 248.756 197.239 -3256.134 20.607 -3355.637 -—3283.613 -3014.182 393.612 
500.00 228.744 298.132 212.608 -3233.979 42.762 -—3383.045 -—3285.289 -2946.627 307.832 
600.00 241.348 340.976 230.509 -3210.461 66.280 -3415.046 -—3286.785 -—2878.750 250.617 
700.00 252.510 379.035 249.058 -3185.757 90.984 -3451.081 -—3287.996 -2810.645 209.733 
800.00 262.397 413.412 267.488 -3160.002 116.739  -3490.731 -—3288.870 -2742.388 179.060 
900.00 271.261 444.838 285.472 -3133.312 143.429 -3533.666 -3289.403  -2674.042 155.197 
1000.00 279.505 473.848 302.877 -3105.770 170.971 -3579.618 -—3289.602 -2605.655 136.105 
1015.75 280.780 478.226 305.562 -3101.358 175.383  -3587.116 —3289.603  -2594.883 133.441 

79.911 81.170 

LIQ 1015.75 444 885 558.137 305.562 -3020.188 256.553 -3587.116 —3208.433 -2594.883 133.441 
1100.00 444 885 593.587 326.283 -2982.707 294.034 -3635.652 -—3194.757 -2544.547 120.830 
1200.00 444.885 632.297 350.194 -2938.218 338.523  -3696.974 -—3372.467 -—2481.257 108.006 
1300.00 444 885 667.907 373.282 -2893.730 383.011 -3762.008 —3355.243 -—2407.690 96.742 
1400.00 444 885 700.876 395.519 -2849.241 427.500 -3830.468 -—3338.316 -—2335.438 87.136 
1500.00 444 885 731.570 416.911  -—2804.753 471.988 -3902.108 -—3321.665 -—2264.386 78.853 
1600.00 444.885 760.282 437.484 -—2760.264 516.477 -3976.716 —3305.274 -2194.437 71.641 
1700.00 444 885 787.253 457.274 -2715.776 560.965 -—4054.106 -3289.129 -2125.505 65.309 
1800.00 444.885 812.682 476.319 -2671.287 605.454 -—4134.115 -—3273.223 -2057.517 59.708 
1900.00 444 885 836.736 494.661 -2626.799 649.942 -4216.597 -—3257.548 -1990.406 54.720 
2000.00 444 885 859.555 512.340 -2582.310 694.4381 -4301.421 -3242.099 -1924.115 50.253 

References 

Phase Ink HS Cy 

SOL Jal Jat 

LIQ Jat Jal 


] 


] 


102.894 


Phase Vv 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1020.00 


LIQ 1020.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 


References 


Phase ib HS 


SOE Jat 
LIQ Jat 


Cy 


—=== 


51.893 
51.918 
53.249 
54.580 
Song 
57.243 
58.574 
59.906 
61.237 
61.503 


62.342 
62.342 
62.342 
62.342 
62.342 
62.342 
62.342 
62.342 


S  ~(G-H298)/T 

J/(K mol) 

86.818 86.818 

87.139 86.819 
102.257 88.871 
114.282 92.791 
124.351 97.234 
133.070 101.744 
140.801 106.152 
147.777 110.395 
154.157 114.457 
155.372 115.247 

25.596 
180.969 115.247 
185.676 120.200 
191.100 125.886 
196.090 131.097 
200.710 135.906 
205.011 140.372 
209.035 144.539 
212.814 148.445 


SODIUM BROMIDE 


H H-H298 


G 


eal 


— 361.414 0.000 
— 361.318 0.096 
— 356.060 5.354 
—350.668 10.746 
—345.144 16.270 
—339.486 21.928 
— 333.695 27.719 
—327.7/71 33.643 
—321.714 39.700 
—320.486 40.928 
26.108 
—294.378 67.036 
20939 Ime 2.023 
SAIN hss 
-—276.923 84.491 
—270.689 90.725 
—264.454 96.960 
—258.220 103.194 
—251.986 109.428 


— 387.299 
— 387.460 
— 396.963 
— 407.809 
— 419.754 
— 432.635 
— 446.335 
— 460.770 
— 475.871 
— 478.966 


— 478.966 
— 493.634 
—512.477 
— 531.840 
— 551.683 
SOWA 
—592.070 
—613.770 


kJ / mol 


— 361.414 
— 361.440 
—379.044 
— 378.600 
—377.951 
-377.113 
—376.105 
—374.947 
— 373.660 
—373.389 


— 347.281 
— 346.132 
— 441.498 
— 439.236 
— 436.976 
— 434.719 
— 432.465 
— 430.213 


— 349.267 
— 349.191 
—341.808 
— 332.546 
- 323.392 
— 314.363 
— 305.466 
— 296.704 
— 288.078 
— 286.369 


— 286.369 
— 281.636 
— 273.394 
— 259.477 
— 245.734 
— 232.153 
— 218.722 
— 205.432 


966 


NaBr[g] 


Phase ili 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ink WS 


GAS Jal 


——— 


Jat 


J/(K mol) 


241.225 
241.454 
252.107 
260.397 
267.192 
272.956 
277.964 
282.396 
286.373 
289.982 
293.287 
296.337 
299.169 
301.815 
304.297 
306.636 
308.847 
310.946 


SODIUM BROMIDE (GAS) 


S —(G—H298)/T H H-H298 G 

‘ag kJ / mol 
241.225 —143.930 0.000 -215.851 
241.226 -143.862 0.068  -—216.298 
242.677 -—140.158 3.772 -241.001 
245.423 -136.443 7.487 —266.641 
248.502 -132.716 11.214 —293.031 
251.594 -128.977 14.953 -320.046 
254.584 -125.226 18.704  -347.597 
257.433 -121.463 22.467 -375.619 
260.1381 -117.688 26.242 -404.061 
262.683 -113.901 30.029 -432.882 
265.098 -110.103 33.827 -462.047 
267.385 -106.293 37.637 -—491.531 
269.555 -102.470 41.460 -521.308 
271.619 -98.636 45.294 -551.358 
273.584 -94.790 49.140 -581.665 
275.460 =90:932 52.998" —612.213 
277.254 -87.063 56.867  -642.988 
278.973 —83.181 60.749 -673.978 
280.622 -79.287 64643 -—705.174 


312.943 


AHy AG; 
=143.930)  =177 B19 
— 143.984 -—178.029 
-163.143 —185.846 
—164.375.  —191.378 
= 165:023) a 961609 
-166.604 -201.774 
= 167.685 — =206727 
a Wests) = Al 156: 
-—169.634 -—216.268 
—170.642  -—220.883 
—268.444 —222.964 
-268.606 -219.168 
=268./58 —2151309 
— 268.901 — 211.540 
Ase O8is) AO 11 
—269.159 —203.874 
=—269:275 —200.031 
=269.382 » 196181 
— 269.480 —192.326 


102.894 


log Ky 


205.788 


Phase il 
[K] 


GAS 298.15 
~ 300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase a SS 


GAS Jal 


Jal 


967 


DISODIUM DIBROMIDE (GAS) Na2Br2(g] 


5 —(G—-H298)/T H H-H298 G AH; AG; 
J/(K mol) 14 kJ / mol ] 


348.988 348.988  -486.348 0.000 -590.399 -486.348  -514.335 
349.484 348.990  -486.200 0.148 -591.045 -486.444 —-514.508 
372.744 352.152  -478.111 8.237 -627.209 -524.080 -516.899 
390.988 358.161 - 469.934 16.414 -665.428 -525.798  -514.901 
405.978 364918 -461.712 24636 -—705.299 -527.326 -512.575 
418.693 371.715 -453.464 32.884  -746.549 -528.717 -510.005 
429.729 378.292 -445.199 41.149 -788.982 -530.018 -507.242 
439.476 384.559 -436.923 49.425 -832.452 -531.275 -504.320 
448.204 390.495 -428.639 57.709 -876.843 -532.531 — 501.258 
456.104 396.106 -420.350 65.998 -922.065 -533.832 -498.068 
463.320 401.411 -412.057 74.291 -—968.041 -728.740 -489.875 
469.961 406.432 -403.760 82.588 -1014.710 -728.386 -469.984 
476.112 411.192 -395.461 90.887 -1062.017 -728.035 —450.120 
481.8389 415.713 .=—387:159 99.189 —1109:918 -—727.688 —430:281 
487.198 420.015 -378.856 107.492 -1158.373 -727.345  -410.465 
492.232 424117 -370.552 115.796 -1207.347 -727.006 -390.670 
496.980 428.034 -362.246 124102 -1256.810 -726.672 -370.895 
501.471 431.782  -353.940 132.408 -1306.734 -726.342  -—351.139 
505.732 435.374 -345.633 140.715 -1357.096 -726.018 -331.400 
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NaCN 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
835.00 


LIQ 835.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1803.00 


References 


Phase A WS 


SOL Ja 
LIQ Jat 


_— 


Cp 


68.632 
68.633 
68.711 
68.789 
68.867 
68.945 
69.023 
69.050 


79.496 
79.496 
79.496 
79.496 
79.496 
79.496 
79.496 
79.496 
79.496 
79.496 
79.496 
79.496 


Cp 


Jat 
Jat 


J/(K mol) 


118.491 
118.915 
138.671 
154.012 
166.560 
177.182 
186.393 
189.349 

10.522 
199.872 
205.831 
214.207 
221.783 
228.700 
235.064 
240.955 
246.439 
251.570 
256.389 
260.933 


SODIUM CYANIDE 


S —(G-H298)/T H H-H298 G 

iba kJ / mol 
118.491 —90.709 0.000 -126.037 
118.492 — 90.582 O27 = 26.2or 
121.185 =83.715 6.994 -139.183 
126.273 -76.840 13.869 -—153.846 
131.973 -69.957 20.752 -169.893 
137.692 —63.066 27.643 -187.094 
143.217 -56.168 34.541  —205.283 
145.089 -§3.752 36.957 —211.859 

8.786 

145.089 -44.966 45.743 -211.859 
149.264 -39.798 50.911 -—225.046 
155.346 —31.849 58.860  -246.055 
161.047 =23.899' 66.810  ~—267.861 
166.401 =15.950° 974.759 ~=290.390 
171.441 -8.000 82.709 -313.583 
176.199 =0.050 90.659 © —337.387 
180.701 7.899 98.608 -361.760 
184.971 15.849 106.558  -386.663 
189.032 23.798 114.507 -412.064 
192.902 31.748 122.457 -437.932 
193.015 31.986 122.695 -438.715 


261.066 


Remarks 


Jat 


NBPT= 1803. GAS (NaCN + Na2(CN)2) 


AH; AG; 
-— 90.709 — 80.420 
— 90.677 — 80.356 
=O1.927, ShOwWore 
— 90.954 -73.306 
= S10) 1's — 69.854 
— 89.520 — 66.523 
— 89.009 - 63.273 
— 88.857 =O2a1o1 
— 88.857 — 62.151 
-—79.148 —60.791 
ST SAS, —§8.823 
—76.622 — 56.983 
— 172.303 —52.805 
— 170.421 — 42.924 
— 168.596 —33.185 
— 166.818 — 23.575 
— 165.081 — 14.082 
— 163.377 — 4.697 
— 161.701 4.588 
— 161.651 4.865 


49.008 


Phase T 


he 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase i OS} 


GAS Jat 


Jal 


S 


J/(K mol) 


243.367 
243.678 
258.387 
270.115 
279.905 
288.340 
295.770 
302.421 
308.447 
313.959 
319.039 
323.750 
328.140 
332.251 
336.114 
339.758 
343.205 
346.476 
349.588 


SODIUM CYANIDE (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
243.367 94.266 0.000 21.706 
243.368 94.359 0.093 21.256 
245.362 99.476 5.210 -3.879 
249.179 104.734 10.468 — 30.323 
253.506 110.105 15.839 — 57.838 
257.894 Wilsyhss —— Pailehie: — 86.260 
262.173 121.144 26.878 — 115.472 
266.282 126.791 Sy2) eyes — 145.388 
270.202 eyo 38.246 — 175.936 
273.933 138.295 44.029 — 207.060 
277.483 144.134 49.868 — 238.713 
280.863 150.019 Sons — 270.856 
284.085 155.944 61.678 — 303.453 
287.160 161.902 67.636 — 336.474 
290.100 167.888 73.622 — 369.895 
292.915 173.899 79.633 — 403.690 
295.614 179.930 85.664 — 437.840 
298.206 185.980 91.714 — 472.325 
300.698 192.047 97.781 — 507.130 


NaCN{g] 
AH; AG; log Ky 
= = [ = 

94.266 67.8285 — ae 95 
94.264 67.156 -—11.693 
91.264 58.367 -7.622 
90.620 50.216 —5.246 
89.903 42.201 —3.674 
89.125 34.312 —2.560 
88.302 26.537 — 1.733 
87.441 18.867 — 1.095 
86.535 11.296 —0.590 
85.573 3.818 -0.181 
—12.219 —1.128 0.049 
—12.401 —0.197 0.008 
— 12.601 0.750 —0.028 
-—12.815 TAL -—0.060 
— 13.041 2.686 —0.088 
—13.277 3.676 -0.113 
— 13.519 4.681 -—0.136 
— 13.768 5.699 -—0.157 
— 14,022 6.730 -—0.176 


970 


Na2(CN)2{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mAs 


GAS Jal 


—— 


Cp 


107.684 
107.791 
111.765 
114.392 
116.623 
118.611 
120.387 
121.958 
123.332 
124.522 
125.542 
126.408 
127.139 
127.756 
128.277 
128.724 
129.118 
129.482 
129.835 


Jal 


DISODIUM DICYANIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) hl kJ / mol 
347.089 347.089 — 8.786 0.000  -112.270 
347.755 347.091 — 8.587 0.199 -112.913 
379.371 Coinage 2.413 11.199  -149.336 
404.604 359.581 ees Pel ites} 7/7/ 
425.661 368.887 25.278 34.064  -230.118 
443.791 378.323 37.042 45.828 -273.612 
459.748 387.523 48.994 57.780 -318.804 
474.020 396.355 61.113 69.899 -—365.505 
486.942 404.778 73.379 82.165 -413.564 
498.754 412.792 85.773 94.559  -462.857 
509.634 420.414 98.277 107.063 -513.283 


519.718 427.670 1 1OTSGmeel 1:9 662g 564 /o7, 
529.113 434.584 123.554 132.340 -617.204 
537.907 441.182 136.300 145.086 -670.560 
546.169 447.489 149.102 157.888  -724.768 
553.959 453.525 Un acess) TAORTASIS) (7A T/The) 
561.328 459.311 174.846 183.632 -835.545 
568.319 464.866 187.776 196.562 -892.031 
574.970 470.206 200.742 209.528 -949.198 


AH AGy 
— 8.786 — 21.037 
—8.776 Salle lke: 
—14.011 — 24.844 
— 14.503 — 27.498 
= 5125: — 30.041 
— 15.866 — 32.469 
— 16.689 — 34.786 
=AZ.587 — 36.995 
— 18.574 —39.100 
—19.672 — 41.100 
— 214.429 —38.113 
=213.965 — 23.439 
— 213.536 —8.800 
- 213.135 5.810 
CMON 20.394 
SPAVAET 34.955 
— 212.053 49.495 
SAN Ve A0 64.016 
PASS) 78.520 


105.989 


Phase il 
[K] 


SOL-1 298.15 
~ 300.00 

400.00 

500.00 

600.00 

700.00 

723.00 


SOL-2 723.00 
800.00 

900.00 

1000.00 

1100.00 

1123.00 


LIQ 1123.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Hv s 


SOL-1 Jat 
SOL-2 Jal 
LIQ Jat 


C, 


111.027 
111.248 
125.015 
142.346 
163.214 
187.591 
193.691 


143.405 
153.344 
166.251 
179.159 
192.067 
195.035 


189.535 
189.535 
189.535 
189.535 
189.535 
189.535 
189.535 
189.535 
189.535 
189.535 


SODIUM CARBONATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) \-{ kJ/mol 


138.783 138.783 -1130.768 0.000 -—1172.146 
139.471 138.785 -1130.562 0.206 -1172.404 
173.275 143.302 -1118.779 11.989 -1188.089 
202.967 152.312 -1105.441 25.327 -1206.924 
230.711 163.084 -1090.192 40576 -1228.618 
257.656 174.674 -1072.681 58.087 -—1253.040 
263.818 177.412 -1068.297 62.471 -1259.037 
0.954 0.690 
264.772 7 AIZ = 1067607" © 63 AGI =1259,037 
279.780 186.547 -1056.182 74.586 -—1280.006 
298.586 197.957 -1040.202 90.566 -—1308.930 
316.771 208.934 -—1022.931 107.837 -1339.702 
334.452 219.545 -1004.370 126.398 -—1372.267 
338.457 221.939 -999.919 130.849 -1380.006 
26.416 29.665 
364.873 221.939 -970.254 160.514 -1380.006 
377.442 231.518  -955.659 175.109 -1408.590 
392.613 243.335 -936.706 194.062 -1447.103 
406.659 254505 -917.752 213.016 -1487.075 
419.736 265.090 -898.799 231.969 -1528.402 
431.968 275.141 —879.845 250.923 -1570.994 
443.459 284.708 -860.892 269.876 -1614.771 
454.292 293.831 —841.938 288.830 -1659.664 
464.540 302.549 -822.985 307.783 -1705.610 
474.262 310.893 -804.031 326.737 -1752.554 


971 


Na2CO3 
AH; AG; log K, 
ae 

-—1130.768 -—1048.005 183.606 
-—1130.764 -1047.492 182.385 
-—1135.717 -1019.363 133.115 
—1134.501 — 990.384 103.465 
—1131.604 — 961.802 BSe732 
-1126.657 -—933.861 69.686 
-—1125.189 -927.550 67.013 
—1124.499 —927.550 67.013 
—1122.905 —906.651 59.198 
—1119.841 -—879.792 51.062 
—1115.657 — 853.333 44.574 
—1110.366 — 827.348 39.287 
—1108.994 — 821.444 38.208 
— 1079.329 — 821.444 38.208 
— 1268.646 —799.022 34.781 
—1261.516 —760.177 30.544 
—1254.468 —721.877 26.934 
— 1247.493 —684.079 23.822 
—1240.582 —646.744 2a 
— 1233.728 —609.839 18.738 
— 1226.927 — 573.336 16.638 
—1220.176 —537.210 14.769 
—1213.473 —501.438 13.096 


] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 


700.00 


800.00 
900.00 
1000.00 
1073.95 


LIQ 1073.95 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Ad S 


SOL Jal 
LIQ Jal 


Jal 
Jal 


SODIUM CHLORIDE 


S  ~(G-+H298)/T H 


J/(K mol) 


WANS 

72.445 

87.250 

99.103 
109.067 
117.747 
125.522 
132.649 
139.317 
144.036 

26.219 
170.255 
171.923 
177.936 
183.407 
188.417 
193.029 
197.350 
201.408 
205.235 
208.854 
212.288 


Remarks 


Jat 


H-H298 


G 
kJ / mol 


a 


T2162 41 20 
T2Noon =—41 1,027. 
74.139  —405.876 
77.985 —400.561 
Bcd) ails (0)8e! 
86.805 -—389.460 
91.167 -383.636 
95.385 —377.582 
99.448 —371.251 
102.356 -366.358 
28.158 

102.356 -338.200 
103.984  -336.387 
109.900 -329.477 
115.348  -322.642 
120.390  -315.883 
125.081 — 309.198 
129.465 -302.504 
Wsikavts) = 20 fayislole, 
USA — SS) NE 
141.118  -282.421 
144.591 — 275.726 


MPT= 1073.8 


0.000 

0.093 

5.244 
10.559 
16.027 
21.660 
27.484 
33.538 
39.869 
44.762 


72.920 
74.733 
81.643 
88.478 
95.237 
101.922 
108.616 
115.311 
122.005 
128.699 
135.394 


— 432.626 
— 432.760 
—440.776 
— 450.113 
— 460.534 
— 471.883 
— 484.053 
— 496.966 
— 510.568 
—521.046 


— 521.046 
— 525.503 
— 543.001 
OO Oe 
— 579.667 
—598.742 
— 618.263 
— 638.203 
— 658.537 
— 679.243 
—700.302 


AH; AG; 
-411.120 -384.024 
-411.110 —383.856 
-413.314 -374.636 
-412.886 -365.011 
-412.252 -—355.493 
-411.410  -346.096 
-410.347 -336.836 
-—409.043  -327.722 
-407.470 -318.768 
-406.112 -—312.257 
=3/ (904A Ollaecon 
-377.392 -310.670 
~472.074  —302.256 
—469.205 —-—288.222 
—466.414 -—274.405 
—463.703 -—260.785 
-—460.985  -—247.346 
— 458.271 — 234.077 
— 455.561 — 220.967 
-— 452.855 -208.008 
490103 se LOOnOi 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Hees 


GAS Jal 


Jal 


S 


J/(K mol) 


229.811 
230.032 
240.461 
248.687 
255.470 
261.241 
266.262 
270.706 
274.695 
278.313 
281.625 
284.679 
287.513 
290.157 
292.636 
294.969 
297.174 
299.263 
301.250 


SODIUM CHLORIDE (GAS) 


—(G-H298)/T H H-H298 G 

leat kJ / mol 
229.811 —181.418 0.000 — 249.936 
229.812 — 181.352 0.066 — 250.362 
231.228 —177.725 3.693 — 273.909 
233.926 — 174.038 7.380 — 298.381 
236.968 — 170.317 11.101 — 323.599 
240.034 —166.573 14.845 —349.441 
243.005 — 162.813 18.605 — 375.822 
245.841 — 159.039 22.379 — 402.675 
248.530 — 155.253 26.165 — 429.948 
251.076 — 151.457 29.961 — 457.601 
253.485 — 147.651 Sisk (AGy/ — 485.601 
255.769 — 143.835 S/EOSS —513.918 
257.936 — 140.011 41.407 —542.529 
259.997 — 136.179 45.239 —571.414 
261.961 -—132.338 49.080 — 600.555 
263.834 — 128.489 52.929 — 629.936 
265.626 — 124.632 56.786 —659.544 
267.342 — 120.767 60.651 — 689.367 
268.988 — 116.894 64.524 -—719.394 


AH; AG; 
—181.418 -201.334 
-— 181.4385  -201.457 
= iless = =O 7s) 
-— 186.363  -—213.280 
=187.476) ~ —218'558 
-188.522 —223.654 
—189.524  -—228.604 
-190.500 -—233.431 
Oi 47/20 SONS 
— 192.461 — 242.769 
—290.248 -244.856 
-—290.398  -241.068 
—290.543 —237.268 
—290.683  —233.457 
—290.819 -—229.638 
= 2901950 ee = e2ooll0) 
ARI AOTAS} SPA SYA 
— 291.201 =218.132 
— 291.321 — 214.283 
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Na2Cl2[g] DISODIUM DICHLORIDE (GAS) 116.885 
Phase W Cp S —(G—-H298)/T H H-H298 G AH; AG log K; 
[K] (SS J} (Mitral) les kJ / mol ] [ - 
GAS 298.15 78.789 325.625 325.625 — 566.095 0.000 —663.180 -—566.095 —565.975 99.156 
300.00 78.839 326.112 325.626 —565.949 0.146 —663.783 -—566.116 — 565.974 98.545 
400.00 80.661 349.078 328.745 —557.962 8.133 —697.593 -572.839 —565.313 73.822 
500.00 81.534 367.181 334.686 — 549.847 16.248 —733.438 -574.498 — 563.236 58.841 
600.00 82.018 382.093 341.381 —541.668 24.427 -—770.924 -—575.986 —560.841 48.826 
700.00 82.314 394.760 348.125 — 533.450 32.645 -—809.782 -577.349 — 558.208 41.654 
800.00 82.508 405.765 354.657 —525.208 40.887 —849.820 -578.630 — 555.385 36.263 
900.00 82.642 415.492 360.886 —516.950 49.145 —890.893 -579.873 —552.405 32.061 
1000.00 82.738 424.204 366.790 — 508.681 57.414 —932.885 -581.119 — 549.286 28.692 
1100.00 82.809 432.093 Of2.0/4 -—500.404 65.691 -975.706 -—582.412 -—546.041 25.929 
1200.00 82.863 439.301 377.655 — 492.120 73.975 -1019.281 -777.314 —537.793 23.410 
1300.00 82.905 445.935 382.656 — 483.831 82.264 -1063.547 —-776.956 —517.847 20.807 
1400.00 82.938 452.080 387.398 -—475.539 90.556 -1108.452 -776.602 — 497.929 18.578 
1500.00 82.965 457.804 391.903 -467.244 98.851 -1153.949 -776.253 — 478.036 16.647 
1600.00 82.987 463.159 396.191 -—458.946 107.149  -1200.000 -775.909 — 458.166 14.958 
1700.00 83.004 468.190 400.280 -—450.647 115.448 -1246.570 -775.570 — 438.318 13.468 
1800.00 83.019 472.935 404.185 —442.346 123.749 -1293.629 -775.237 — 418.489 12.144 
1900.00 83.032 477.424 407.923 -434.043 132.052  -1341.149 -774.911 — 398.678 10.960 
2000.00 83.042 481.683 411.505 —425.739 140.356 -1389.106 -774.592 — 378.885 9.895 
References 
Phase in #S Cy 
GAS Jat Jat 
NaClO4 SODIUM PERCHLORATE 122.440 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
leet J/(K mol) laa kJ / mol odes 
SOL-A 298.15 111.324 142.256 142.256 — 382.752 0.000 —425.166 -382.752 — 254.234 44.541 
300.00 111.956 142.947 142.258 — 382.545 0.207 —425.429 -382.738 — 253.437 44.127 
400.00 136.064 178.841 146.989 —370.011 12.741 —441.547 -383.500 — 210.362 27.470 
500.00 150.129 210.822 156.624 — 355.653 27.099 —461.064 -380.147 — 167.439 17.492 
581.00 158.503 233.998 165.821 — 343.141 39.611 -—479.094 -376.658 — 133.241 11.979 
24.053 ISAS 
SOL-B 581.00 158.503 258.051 165.821 —329.166 53.586 —479.094 -362.683 — 133.241 11.979 
600.00 160.241 263.180 168.823 —326.138 56.614 —484.046  -361.785 — 125.752 10.948 
700.00 168.487 288.517 184.144 —309.691 73.061 —511.653 -356.637 — 86.811 6.478 
755.00 172.565 301.415 192.221 — 300.311 82.441 —527.879 -—353.531 —65.728 4.547 
References 
Phase in tS Cy Remarks 
SOL-A Jat Jal 
SOL-B Jat Jat Jat MPT= 755. 


] 


161.973 


Phase T 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
696.00 


SOL-B 696.00 
700.00 

800.00 

900.00 

1000.00 

1067.00 


LIQ 1067.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 


References 
Phase nt FS 


SOL-A Nb1 
SOL-B Tk1 
LIQ Tk1 


—_—_—= 


Cp 


142.131 
142.390 
156.390 
170.389 
184.389 
197.829 


185.860 
186.067 
191.226 
196.384 
201.543 
205.000 


204.598 
204.598 
204.598 
204.598 
204.598 
204.598 
204.598 


SODIUM CHROMATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) let kJ / mol 


176.611 176.611 -1342.198 0.000 -1394.855 
177.491 176.614 -1341.935 0.263 —1395.182 
220.371 182.366 -1326.996 15.202 -1415.144 
256.772 193.690 -1310.657 31.541 -1439.043 
289.075 206.942 -1292.918 49.280  -1466.363 
317.415 220.251 -1274.572 67.626 -1495.493 
19.838 13.807 
337.253 220.251 -1260.765 81.433 -1495.493 
338.318 220.922 -1260.021 82177 -1496.844 
363.501 237.199 —1241.156 101.042 —1531.957 
COONO2Z2 NEC OZ 10) Mme 122 Inf Om 20422009400 
407.280 266.961 -1201.879 140.319 -1609.159 
420.461 276.190 -1188.260 153.938 -1636.892 
23.136 24.686 
443.597 276.190 -1163.574 178.624 -1636.892 
449.829 281.306 -1156.822 185.376 -1651.634 
467.631 296.102 -1136.363 205.835 -1697.520 
484.008 309.935 -1115.903 226.295 -1745.113 
499.170 322.917 -1095.443 246.755 -1794.281 
513.286 335.148 -1074.983 267.215 —1844.912 
526.490 346.694 -1054.524 287.674 —-1896.908 


979 


Na2Cr04 
AH; AG; log Ky 
= [ -_ 

-—1342.198 -—1234.795 216.331 
—1342.191 -1234.128 214.881 
—1346.866 -1197.774 156.413 
-1345.450 -1160.639 121.251 
—1342.813 -1123.905 97.845 
—1339.139 -1089.144 81.740 
—1325.332 -1089.144 81.740 
—1325.204 -1087.787 81.172 
—1321.807 -1054.098 68.826 
-—1318.075 -—1020.855 59.249 
-—1314.023 -988.045 51.610 
-1311.166 -—966.298 47.305 
—1286.480 -—966.298 47.305 
—1285.081 — 956.416 45.416 
—1474.596 — 921.836 40.126 
-—1469.090  -875.997 35.198 
-1463.809 -830.574 30.989 
-1458.745 —-785.521 27.354 
-1453.924 -740.798 24.185 


] 
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NaF 


Phase il 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1269.00 


LIQ 1269.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase nds 


SOL Jal 
LIQ Jal 


—— 


Jat 


J/(K mol) 


Slee 
51.502 
65.410 
76.665 
86.137 
94.364 
101.693 
108.356 
114.515 
120.290 
125.769 
129.414 
26.277 
155.691 
157.394 
162.624 
167.493 
172.047 
176.325 
180.359 
184.174 


SODIUM FLUORIDE 


S —(G-H298)/T H H-H298 G 

] [ kJ / mol 

61.212) ~“=579.384 0.000 -590.653 
51.2185 751207 0.087  -590.748 
53.091 —570.457 4.927 -596.620 
56.716 —565.410 9.974 -603.742 
60.851"  §=560:212) 915.172 — == 611,894 
65.063° =554:873 20.511 +=+=620.928 
69.192 -549.383 26.001 -630.737 
73.178 -543.724 31.660 -641.245 
77.008 -537.877 37.507 —652.392 
80.683 -531.816 43.568  -664.135 
84.2138 -525.517 49.867 -676.440 
86.572 -—521.018 54366 -685.244 

33.346 

86.572 -487.672 87.712 -685.244 
88.241  -—485.485 89.899 -690.097 
93.370 -478.428 96.956  -706.101 
98.151 -471.371 104.013 -722.610 
102.628  -464.314 111.070 -739.589 
106.839 -457.258 118.126 -757.010 
110.812  -450.201 125.183 -774.846 
114.574 -443.144 132.240 -793.075 
118.145 -436.087 139.297 -811.675 


187.794 


AH AG; 
-575.384 —545.080 
—575.378  —544.892 
-577.766 —534.565 
=6/ 7.002) " =523,792 
=6/7.057 ~—-—513:089 
-576.445  -502.473 
=—5f0,001 — <-AO1;G5/ 
-574.720 -—481.548 
=673.099' 8. —A7 13254 
-672.300 -—461.081 
-—667.576 -—448.594 
-—665.803 -—436.052 
—632.457 —436.052 
—631.496  -—431.265 
—628.399 -415.979 
-625.309  -400.914 
— 022-220 sme OOO.005 
—619.149 —371.389 
-616.078  -356.903 
-—613.012 -—342.588 
—609.952 —-328.435 


41.988 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase a Ws 


GAS Jat 


[=e = 


Jal 


S  -~(G-+H298)/T 


J/(K mol) 


217.606 
217.818 
227.880 
235.921 
242.595 
248.291 
253.260 
257.664 
261.621 
265.214 
268.504 
271.539 
274.357 
276.987 
279.454 
281.776 
283.971 
286.052 
288.030 
289.916 
ZOE TAS 
293.444 
295.100 
296.691 


SODIUM FLUORIDE (GAS) 


H H-H298 G 

iW yi kJ / mol 
217.606 — 290.453 0.000 -—355.332 
217.607 — 290.390 0.063  -355.735 
218.969 — 286.889 3.564  -378.041 
221.582 — 283.283 7.170 —401.244 
224.544 -279.623 10.830 ~-—425.180 
227.540 — 275.927 14.526 — 449.731 
230.451 — 272.206 18.247 —474.814 
233.234  -268.466 21.987 -500.364 
235.879 -—264.710 25.743 — 526.332 
238.385 — 260.941 29.512 — 552.676 
240.759 —257.160 33.293 — 579.364 
243.012 —253.368 37.085 —-606.368 
245.151 —249.565 40.888 — 633.665 
247.187 —245.752 44.701 — 661.234 
249.127 — 241.931 48.522 — 689.057 
250.980 —238.100 52.353 —717.119 
ZOLOS —234.260 56.193 —745.408 
254.451 — 230.411 60.042 =773.910 
256.081 —226.554 63.899 — 802.615 
257.648 —222.689 67.764 — 831.513 
259.156 —218.815 71.638 — 860.595 
260.609 —214.933 75.520 — 889.854 
262.012 —211.042 79.411 —919.282 
263.368 —207.144 83.309 — 948.872 


AH; AG 
- 290.453 -309.759 
— 290.471 — 309.879 
—294.198 -315.985 
29010 OME OCIRZO 
-—296.467 -326.374 
-297.499 -331.276 
-298.490 -336.033 
— 299.461 — 340.668 
-300.433  -345.194 
-—301.425  -349.623 
-399.219 -351.518 
-—399.379  -347.537 
—399.536 -343.543 
— 399.691 — 339.538 
— 399.843 = -335.523 
— 399.991 — 331.498 
-— 400.137 —327.465 
-400.279  -323.424 
-400.418  -319.375 
—400'959" = 315.3119 
—400.688 —311.258 
—400.820 -307.190 
— 400.951 —303.116 
— 401.081 — 299.037 


978 


Na2F2[(g] DISODIUM DIFLUORIDE (GAS) 83.976 

Phase Wi C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] IO) | Il kJ / mol ] [ - 

GAS 298.15 70.817 287.550 287.550 — 846.423 0.000 —932.156 -846.423 — 841.010 147.341 
300.00 70.942 287.989 287.552 — 846.292 0.131 —932.688 -846.454 — 840.976 146.427 
400.00 ara 309.132 290.402 — 838.931 7.492 —962.584 -853.549 — 838.473 109.493 
500.00 78.184 326.319 295.921 — 831.224 15.199 -—994.384 -855.408 — 834.483 87.178 
600.00 79.616 340.711 302.220 — 823.328 23.095 -1027.755 -857.018 —830.143 TTS 
700.00 80.515 353.057 308.621 —815.318 31.105 -1062.458 -858.462 — 825.548 61.603 
800.00 81.114 363.849 314.864 — 807.235 39.188 -1098.315 -859.803 — 820.754 53.590 
900.00 81.532 373.429 320.849 —799.101 47.322 -1135.187 -861.092 —815.795 47.348 
1000.00 81.835 382.036 326.545 -—790.932 55.491 -1172.968 -862.378 -— 810.693 42.346 
1100.00 82.061 389.847 331.950 —782.737 63.686 -1211.568 -863.705 — 805.461 38.248 
1200.00 82.234 396.994 SOTO -774.522 71.901  -1250.915 —1058.640 —795.223 34.615 
1300.00 82.368 403.582 341.943 —766.292 80.131  -1290.948 -—1058.314 —773.285 31.071 
1400.00 82.474 409.690 346.566 —758.049 88.374 -1331.616 -—1057.992 -—751.372 28.034 
1500.00 82.559 415.383 350.966 —749.797 96.626 -1372.873 -—1057.674 -—729.481 25.403 
1600.00 82.629 420.714 355.161 -741.5388 104.885 -1414.680 -—1057.362 -707.612 23.101 
1700.00 82.685 425.725 359.166 -733.272 113.151 -1457.005 -—1057.055 -— 685.762 21.071 
1800.00 82.732 430.453 362.996 -—725.001 121.422 -1499.816 -—1056.755 — 663.930 19.267 
1900.00 82.772 434.927 366.665 -716.726 129.697 -1543.087 -—1056.462 — 642.114 17.653 
2000.00 82.804 439.173 370.185 -—708.447 137.976 -1586.794 -—1056.175 — 620.314 16.201 

References 

Phase ies Cy 

GAS Jat Jat 

NaH SODIUM HYDRIDE 23.998 

Phase Ti C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) - let kJ / mol ] [ - 

SOL 298.15 36.406 40.016 40.016 — 56.442 0.000 — 68.373 —56.442 — 33.550 5.878 
300.00 36.522 40.241 40.016 — 56.375 0.067 — 68.447 —56.453 — 33.408 5.817 
400.00 42.480 51.590 41.523 —52.415 4.027 -—73.051 -—59.568 — 25.441 3.322 
500.00 47.125 61.592 44.557 — 47.925 (s}ay1| 7/ -—78.720 —59.640 — 16.890 1.764 
600.00 50.740 70.515 48.153 — 43.025 13.417 — 85.334 —59.221 -—8.372 0.729 
700.00 Se Als 78.566 51.932 — 37.798 18.644 -—92.794 —58.415 0.044 —0.003 

eierences 

Phase mn des Cy Remarks 

SOL Jal Jal Jat NDPT= 700. 


] 


v7g 


23.998 SODIUM HYDRIDE (GAS) NaH{[g] 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] init) leet kJ / mol > [ - 

GAS 298.15 30.160 188.389 188.389 124.265 0.000 68.097 124.265 102.919 — 18.031 
300.00 30.207 188.576 188.390 124.321 0.056 67.748 124.242 102.787  -17.897 
400.00 32.079 197.548 189.601 127.444 3.179 48.425 120.291 96.035 —12.541 
500.00 33.266 204.842 191.942 130.715 6.450 28.294 118.999 90.125 —9.415 
600.00 34.158 210.989 194.618 134.088 9.823 7.494 117.891 84.456 -—7.353 
700.00 34.889 216.311 197.345 137.541 13.276 -— 13.876 116.924 78.962 —5.892 
800.00 Sho) 15115) 221.011 200.015 141.062 16.797 — 35.747 116.059 73.599 —4.806 
900.00 36.063 225.227 202.586 144.642 20.377 —58.063 115.264 68.340 —3.966 
1000.00 36.547 229.052 205.044 148.273 24.008 —80.779 114.506 63.167 —3.300 
1100.00 36.975 232.556 207.388 151.949 27.684 — 103.862 llice/D5 58.069 -2.757 
1200.00 37.351 235.789 209.622 155.666 31.401 — 127.282 16.221 55.482 -2.415 
1300.00 37.679 238.792 PEN | eye 159.418 35.153 —151.012 16.334 58.749 —2.361 
1400.00 37.961 241.595 213.785 163.200 38.935 — 175.033 16.456 62.007 -2.314 
1500.00 38.198 244.223 ZAONKeM 167.008 42.743 — 199.326 16.582 65.256 -2.272 
1600.00 38.391 246.694 217.586 170.838 46.573 — 223.873 16.707 68.497 — 2.236 
1700.00 38.540 249.027 219.368 174.685 50.420 — 248.660 16.828 71.730 —2.204 
1800.00 38.647 251.233 221.077 178.545 54.280 — 273.674 16.942 74.957 -—2.175 
1900.00 38.711 253.324 222.720 182.413 58.148 — 298.903 17.045 78.177 -—2.149 
2000.00 Sho} (GZ 255.310 224.300 186.286 62.021 — 324.335 Uo 81.392 —2.126 
2100.00 38.712 257.200 225.822 190.158 65.893 — 349.961 17.201 84.603 -—2.104 
2200.00 38.650 258.999 227.290 194.027 69.762 — 375.772 17.248 87.811 — 2.085 
2273.00 38.578 260.260 228.328 196.846 72.581 — 394.725 17.265 90.153 -—2.072 

References 

Phase i ES Cy 

GAS Jat Jat 

84.007 SODIUM HYDROGEN CARBONATE NaHCO3 

Phase ly C, iS) —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (| — FUN ti) el kJ / mol ] [ - 

SOL 298.15 87.610 101.701 101.701 — 950.810 0.000 —981.132 -950.810 — 852.851 149.416 
300.00 87.877 102.243 101.702 — 950.648 0.162 —981.321 -950.824 — 852.243 148.389 
400.00 102.265 129.494 105.321 —941.141 9.669 —992.938 -—953.885 — 819.095 106.963 
500.00 116.654 153.860 112.629 — 930.195 20.615 -1007.125 -953.421 —785.428 82.053 

References 

Phase als) Cp 

SOL Lat Lat,e 


] 


980 


Nal 


Phase aT} 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
933.00 


LIQ 933.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 


References 


Phase mn £Ss 


SOL Jat 
LIQ Jal 


SS 


SODIUM IODIDE 


S —(G-H298)/T H H-H298 G 

J/(K mol) I) I kJ / mol 

98.324 98.324  -287.859 0.000 -317.174 

98.647 98.325  -287.762 0.097 -317.356 
113.903 100.395 -—282.456 5.403 -328.017 
126.044 104.351 -—277.012 10.847 — 340.034 
136.184 108.834 -271.449 16.410 -353.160 
144.937 113.381 -265.770 22.089 -367.225 
152.670 117.818 —259.977 27.882 — 382.113 
159.623 122.088 -254.072 33.787 -397.733 
161.777 123.449 -252.099 35.760  -403.037 

25.293 23.598 
187.069 123.449 — 228.501 59.358 — 403.037 
191.567 127.864 —224.156 63.703 -—415.723 
197.748 133.940 —217.671 70.188 — 435.193 
203.391 139.496 —211.186 76.673 — 455.254 
208.582 144613  -204.700 83.159 -475.856 
213.388 149.356  -198.215 89.644  -496.958 
217.862 153.776  -191.730 96.129  -518.523 
222.047 157.914 —185.245 102.614 — 540.521 


AH; AG 
=287.899 ~~ —284.519 
- 287.865  -—284.498 
—298.999 - -—282.828 
—320.754  —276:685 
—320.082 -267.932 
-319.236 -259.304 
-—318.239 —250.809 
=317.111 — 242.447 
=3 16.749. 9-—239.7 16 
= 293: 11 = —2a9i 16 
=291. 970" —=230.0a2 
=290.297 ~ —230-398 
— 385.423 -222.584 
=382.920 ~"=—209:1.16 
— 380.421 — 195.840 
—377.924  —-182.743 
— 375.431 — 169.812 


149.894 


log Ky 


205.917 
Phase i 
[K] 
SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
724.00 
SOL-B_ 724.00 
800.00 
858.00 
SOL-C 858.00 
900.00 
908.00 
SOL-D 908.00 
961.00 
LIQ 961.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
References 
Phase As 
SOL-A Tk1 
SOL-B Tk1 
SOL-C Tk1 
SOL-D Tk1 
LIQ Tk1 


C 


141.709 
141.854 
149.712 
157.569 
165.427 
173.285 
175.170 


189.535 
189.535 
189.535 


200.832 
200.832 
200.832 


205.016 
205.016 


213.384 
213.384 
213.384 
213.384 
213.384 
213.384 
213.384 
213.384 


SODIUM MOLYBDATE 


S —(G—-H298)/T H H-H298 G 
J/(K mol) Lal kJ / mol 


159.410 159.410 -1469.002 0.000 -1516.530 
160.287 159.413 -1468.740 0.262 —1516.826 
202.172 165.071 -1454.161 14.841 -—1535.030 
236.424 176.014 -1438.797 30.205 -1557.009 
265.847 188.589 -1422.648 46.354 -1582.156 
291.937 201.523 -1405.712 63.290 -1610.068 
297.811 204.618 -1401.530 67.472 -1617.145 
32.362 23.430 
330.173 204.618 -1378.100 90.902 -1617.145 
349.092 217.459 -1363.696 105.306 -1642.969 
362.358 226.811 -1352.703 116.299 -1663.606 
2.340 2.008 
364.698 226.811 -1350.695 118307 -1663.606 
374.296 233.472 -1342.260 126.742 -1679.126 
376.074 234.720 -1340.653 128.349 -1682.128 
10.045 9.121 
386.119 234.720 -1331.532 137.470 -1682.128 
397.749 243.394 -1320.666 148.336 -—1702.903 
23.336 22.426 
421.085 243.394 -1298.240 170.762 -1702.903 
429.574 250.490 -1289.918 179.084 -1719.492 
449.912 267.710 -1268.580 200.422 —-1763.483 
468.478 283.678 -1247.242 221.760 -1809.416 
485.558 298.559 -1225.903 243.099 —-1857.129 
501.372 312.488 -1204.565 264.437 —-1906.485 
516.094 325.577 —-1183.226 285.776 —1957.367 
529.865 337.919 -1161.888 307.114 -2009.672 


981 


Na2Mo04 
AH; AG; log K; 
- [ os 

—1469.002 -1354.993 237.389 
-~1468.997 -1354.286 235.802 
-~1474.057 -1315.673 171.809 
—1473.563 -1276.119 133.315 
—1472.383 -1236.730 107.667 
-—1470.533 -1197.591 89.365 
—1469.990 -1188.242 85.728 
-1446.560 -1188.242 85.728 
—1443.728 -1161.271 75.823 
—1441.622 -1140.867 69.455 
-1439.614 -1140.867 69.455 
~1437.645 -1126.291 65.368 
—1437.273 -1123.525 64.633 
—1428.152 -1123.525 64.633 
-~1425.493 -1105.820 60.106 
—1403.067 -1105.820 60.106 
—1400.815 -1093.802 57.134 
-—1395.176 -1063.376 50.495 
—1583.276 -1028.572 44.773 
-—1576.240  -982.632 39.483 
— 1569.334 — 937.230 34.968 
—1562.559  -892.317 31.073 
—1555.920 -847.852 27.680 


] 


NaNO2 SODIUM NITRITE 68.995 
Phase ey C, S —(G—-H298)/T H H—-H298 G AH AG; log Ky 
[K] J/(K mol) [ kJ / mol eral 
SOL 298.15 69.037 121.336 121.336 -358.987 0.000 -395.163 -358.987 -290.093 50.823 
300.00 69.400 121.764 WA ee i stsh stats, 0.128  -395.388 -358.992  -289.666 50.435 
400.00 89.023 144.417 124.294  -350.938 8.049  -408.704 -361.122  -—266.384 34.786 
500.00 108.646 166.390 130.524 -341.054 17.933 -424.249 -358.869  -242.920 25.378 
557.00 119.831 178.712 134.826  -334543 24444 -434085 -—356.721 — 229.814 2 de oy 
26.817 14.937 
LIQ 557.00 121.336 205.529 134.826  -319.606 39.381 -434.085 -341.784 -229.814 Zilpo5e 
600.00 JANES Piel rye 140.220 -314.388 44599 -443.119 -339.870 -221.243 19.261 
700.00 ZilkoCOmmnnc oO ZOO 152.210  -302.255 56.732 -465.534 -335.465  -201.820 15.060 
800.00 121.336 249.458 163.375  -290.121 68.866  -—489.687 -331.132 -183.025 11.950 
900.00 121.336 263.749 173.750 -277.988 80.999 -515.362 -326.879 -164.768 9.563 
1000.00 121,386" 276'533 183.400 -265.854 93.1383  -542.387 -322.715 -146.980 7.677 
References 
Phase me 3s Gs 
SOL Tk1 Tk1,e 
LIQ Tk1 e 
NaNO3 SODIUM NITRATE 84.995 
Phase T Cp S —(G-H298)/T H H-H298 G AH; AG log K; 
[K ] J/(K mol) [ kJ / mol ] { - ] 
SOL-1 298.15 93.040 116.315 116.315 -467.980 0.000 -502.659 -467.980  -367.007 64.298 
300.00 93.458 116.892 116.317 -467.807 0.173  -502.875 -467.968  -366.381 63.793 
400.00 116.047 146.872 120.252 -457.332 10.648  -516.081 -469.030 -332.499 43.420 
500.00 138.637 175.194 128.430  -444598 23.382  -532.195 -465.455 -—298.735 31.209 
548.00 149.480 188.392 133.106  -437.683 30.297 -540.922 -462.966  -282.842 26.960 
7.208 3.950 
SOL-2 548.00 149.480 195.600 133.106  -433.733 34.247 -540.922 -459.016  -282.842 26.960 
579.00 156.482 204.016 136.677 -428.991 38.989 —547.116 -457.144  -272.927 24.622 
26.774 15.502 
LIQ 579.00 155.603 230.790 136.677 -413.489 54.491 —547.116 -441.642  -272.927 24.622 
600.00 155.603 236.333 140.069 -410.221 57.759 -—552.021 -440.325 -266.831 23.230 
700.00 155.603 260.320 155.578 -394.661 73.319 -—576.885 -434.120 -238.408 17.790 
800.00 155.603 281.098 169.998 -379.101 88.879 -603.979 -428.029  -—210.866 13.768 
900.00 155.603 299.425 183.381 -363.540 104440 -633.023 -422.052 -184.081 10.684 
1000.00 155.603 315.819 195.819  -347.980 120.000 -663.799 -416.192 -157.955 8.251 
References 
Phase H/S Cy 
SOL-1 St3 Lat 
SOL-2 St3 Lat 
LIQ St3 Lat 


38.989 SODIUM MONOXIDE (GAS) NaOj{g] 

Phase if G, S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K ] JIN i) ll kJ / mol =] [ - 

GAS 298.15 35.146 228.974 228.974 83.680 0.000 15.411 83.680 61.335 — 10.746 
300.00 Bones 229.192 228.975 83.745 0.065 14.988 83.666 61.196 — 10.655 
400.00 36.220 239.470 230.369 87.320 3.640 —8.468 80.134 54.040 -—7.057 
500.00 36.809 247.621 233.032 90.974 7.294 — 32.836 79.157 47.632 —4.976 
600.00 37.186 254.368 236.042 94.675 10.995 —57.945 78.262 41.412 —3.605 
700.00 37.455 260.121 239.081 98.408 14.728 — 83.677 77.416 35.338 — 2.637 
800.00 37.662 265.136 242.031 102.164 18.484 —109.945 76.594 29.383 -1.919 
900.00 37.832 269.583 244.850 105.939 22.259 — 136.685 75.779 23,001 — 1.366 
1000.00 37.978 273.576 247.526 109.730 26.050 — 163.846 74.952 17.769 -—0.928 
1100.00 38.109 277.202 250.062 113.534 29.854 — 191.388 74.093 12.092 -0.574 
1200.00 38.228 280.523 252.464 117.351 33.671 —219.277 —23.575 8.936 —0.389 
1300.00 38.340 283.588 254.742 121.180 37.500 —247.484 -23.617 11.647 —0.468 
1400.00 38.445 286.433 256.905 125.019 41.339 -—275.987 -23.663 14.361 —0.536 
1500.00 38.546 289.089 258.963 128.869 45.189 — 304.765 — 23.713 17.079 -—0.595 
1600.00 38.644 291.580 260.925 132.728 49.048 — 333.799 — 23.765 19.800 —0.646 
1700.00 38.740 293.925 262.797 136.597 52.917 — 363.076 — 23.821 22.525 -0.692 
1800.00 38.833 296.142 264.589 140.476 56.796 — 392.580 — 23.879 2o258 -0.733 
1900.00 38.925 298.244 266.305 144.364 60.684 — 422.300 — 23.940 27.984 —0.769 
2000.00 39.015 300.243 267.953 148.261 64.581 — 452.225 — 24.005 30.718 -—0.802 
2100.00 39.105 302.149 269.536 152.167 68.487 — 482.346 —24.072 33.456 -—0.832 
2200.00 39.193 303.970 271.060 156.082 72.402 —512.652 —24.144 36.197 —0.859 

References 

Phase ml OS Cy 

GAS Jat Jal 

54.989 SODIUM SUPEROXIDE Na0O2 

Phase Ti Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) eal kJ / mol ] [ - 

SOL 298.15 72.133 115.897 115.897 — 260.663 0.000 —295.218 -260.663 -—218.712 38.317 
300.00 72.208 116.343 115.898 — 260.529 0.134 —295.432 -260.636 —218.452 38.036 
400.00 76.294 137.676 118.779 — 253.104 7.559 —308.175 -261.803 — 204.405 26.693 
500.00 80.379 155.139 124.355 — 245.271 15.392 —322.840 -260.130 — 190.241 19.874 
600.00 84.464 170.155 130.764 — 237.029 23.634 —339.122 -258.064 -—176.451 15.361 
700.00 88.549 183.482 137.360 — 228.378 32.285 —356.815 -255.619 — 163.037 12.166 
800.00 92.635 195.573 143.892 —219.319 41.344 -—375.777 -252.806 — 149.998 9.794 
825.00 93.656 198.439 145.502 — 216.990 43.673 —380.702 -252.046 — 146.797 9.294 

References 

Phase nfs C, Remarks 

SOL Jat Jat Jat MPT= 825. 


984 


Na20 


Phase T 
[K] 


SOL-C 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1023.35 


SOL-B 1023.35 
1100.00 
1200.00 
1243.35 


SOL-A 1243.35 
1300.00 
1400.00 
1405.35 


LIQ 1405.35 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2223.00 


References 


Phase mS 


SOL-C Jal 
SOL-B Jat 
SOL-A Jal 
LIQ Jat 


[_———— 


Cp 


68.892 
69.070 
76.424 
81.373 
85.204 
88.359 
91.021 
93.279 
95.180 
95.576 


SEO 
96.749 
98.003 
98.451 


98.451 
98.951 
99.601 
99.627 


104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 


SODIUM OXIDE 


S  -(G-H298)/T H 


J/(K mol) 


75.040 
75.467 
96.432 
114.046 
129.233 
142.611 
154.588 
165.443 
175.373 
177.574 
lat/il7/ 
179.291 
186.237 
194.712 
198.198 
9.590 
207.788 
212.186 
219.544 
219.924 
33.940 
253.865 
260.682 
267.433 
273.774 
2192753 
285.409 
290.774 
295.877 
300.743 
301.831 


Remarks 


Jal 


H—-H298 


G 
kJ / mol 


et 


75.040 -417.982 
75.041 — 417.854 
77.850  -410.549 
83.375 -—402.647 
89.781 — 394.311 
96.391 — 385.628 
102.930 -376.656 
109.283 -367.437 
115.402  -358.012 
116.796 -—355.784 
leon 

116.796 -354.027 
121.395. =346.655 
127.156 -—336.915 
129.572 —332.657 
11.924 

129.572  —-320.733 
133.077 -—315.141 
138.994  -305.211 
139.301 — 304.678 
47.698 

139.301 — 256.980 
146.747 -247.080 
154.082 -236.620 
160.938 -226.160 
167.374 -—215.700 
173.489  -205.240 
179.173 -194.780 
184.609  -184.320 
189.779 -173.860 
190.932  -171.454 


NDPT= 2223. 


0.000 

0.128 

7.433 
15.335 
23.671 
32.354 
41.326 
50.545 
59.970 
62.198 


63.955 
71.327 
81.067 
85.325 


97.249 
102.841 
112.771 
113.304 


161.002 
170.902 
181.362 
191.822 
202.282 
212.742 
223.202 
233.662 
244.122 
246.528 


— 440.355 
— 440.494 
— 449.122 
— 459.669 
— 471.851 
— 485.456 
— 500.326 
— 516.336 
— 533.384 
=06/.000 


— 537.505 
Spots 
— 570.569 
— 579.086 


— 579.086 
— 590.982 
- 612.573 
— 613.749 


— 613.749 
— 638.103 
-— 664.512 
— 691.576 
{19.200 
— 747.516 
—776.327 
— 805.662 
— 835.495 
— 842.424 


AH; AG; 
-417.982 -379.090 
-417.986 -378.849 
-— 423.409  -365.368 
— 423.238 -—350.864 
-—422.515  -336.449 
-—421.363 -322.190 
-419.877  -308.121 
-—418.137 —294.253 
-416.216 -—280.590 
-415.750  -277.429 
-413.993 -277.429 
— 412.431 —267.257 
-603.887 -—249.269 
—602.206 -—236.488 
-—590.282 -—236.488 
—588.062 -—220.418 
-584.096  -192.286 
—583.882 -—190.789 
—536.184 —190.789 
-—531.942 -—167.667 
-—527.473 -—143.528 
—§23.017 -119.668 
— 518.573 — 96.069 
-514.142 —72.718 
—509.723 — 49.599 
- 505.318 — 26.702 
- 500.927 —4.013 
— 499.919 1.176 


77.978 


Phase ‘i 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
785.00 


SOL-B 785.00 
800.00 
900.00 
948.00 


References 


Phase il SS) 


SOL-A Jal 
SOL-B Jal 


Cy 


=== 


89.248 
89.426 
97.720 
103.768 
108.446 
112.332 
HiOrZon 


113.596 
113.596 
113.596 
113.596 


Cp 


Jal 
Jal 


DISODIUM PEROXIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) |i kJ / mol 
94.809 94.809 -—513.209 0.000 —541.476 
95.362 94.811 —513.044 0.165 — 541.652 
122.287 98.426 — 503.665 9.544 — 552.579 
144.775 105.508 — 493.575 19.634 — 565.963 
164.123 ise O2 —482.956 30.253 — 581.430 
181.140 122.145 -—471.912 41.297 —598.710 
194.180 129.249 — 462.238 50.971 —614.670 
7.302 15) YZ 
201.482 129.249 — 456.506 56.703 —614.670 
203.632 130.624 — 454.802 58.407 —617.708 
217.012 139.494 — 443.443 69.766 —638.753 
222.914 143.569 — 437.990 75.219 — 649.313 
Remarks 
Jal MPT= 948. 


AHy AG; 
-513.209 —-—449.629 
-613.202  -449.235 
—518.037 -—427.563 
—517.209 -405.026 
OO OC OOS S 
-—513.897  -360.681 
-—612.003 -342.184 
— 506.271 — 342.184 
—505.942 —339.052 
—503.762 —-318.322 
—502.734 -—308.459 


986 


NaAlO2 


Phase V 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
740.00 


SOL-B 740.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 


References 
Phase Ads 


SOL-A Jat 
SOL-B Jal 


==> 


Cp 


73.535 
73.811 
84.058 
89.622 
93.343 
96.194 
DN 


97.190 

98.581 
100.698 
102.648 
104.488 
106.254 
107.968 
109.643 
111.290 
112.916 
114.525 
116.122 
117.708 


J/(K mol) 


70.400 
70.856 
93.673 
113.078 
129.765 
144.375 
149.749 
1.753 
151.501 
159.133 
170.868 
181.580 
191.450 
200.618 
209.191 
217.253 
224.874 
232.109 
239.003 
245.594 


SODIUM ALUMINATE 


AG; 


S —(G-H298)/T H H-H298 G AH; 
ik kJ / mol 
70.400 -1133.195 0.000 -1154.185 —1133.195 
70.401 -—1133.059 0.136 -1154.315 -—1133.210 
73.443 -1125.103 8.092 -1162.572 —1136.354 
79.481 -1116.397 16.798 -1172.935 —1136.448 
86.504 -1107.238 25.957 -1185.097 —1136.221 
93.749 -1097.757 35.438 -1198.819 -—1135.813 
96.632 -1093.889 39.306 -1204.703 -1135.620 
1.297 
96.632 -1092.592 40.603 -1204.703 -1134.323 
101.036 -1086.718 46.477 -1214.024 -1134.022 
108.154 -1076.752 56.443  -1230.533 -—1133.538 
114.969 -1066.584 66.611 -1248.164 —1143.663 
121.479 -1056.226 76.969 -1266.821 -—1142.898 
127.696 -1045.689 87.506 -1286.430 -1238.795 
133.639 -1034.977 98.218 -1306.925 —1236.920 
139.326 -1024.097 109.098 -1328.251 -1234.906 
144.777 -1013.050 120.145 -1350.361 -1232.754 
150.011 -1001.839 131.356 -1373.213 -—1230.464 
155.045 -990.467 142.728 -1396.772 -—1228.037 
159.894 -978.935 154.260 -1421.004 -1225.475 
164.572  -967.243 165.952 -1445.881 -1222.777 


ASN 


— 1069.249 
— 1068.852 
— 1047.104 
—1024.771 
—1002.453 

— 980.189 

—971.302 


- 971.302 
— 958.096 
- 936.135 
-— 913.465 
— 890.482 
— 865.131 
— 834.068 
— 803.154 
-772.389 
-741.772 
-711.302 
— 680.979 
— 650.802 


81.970 


log Ky 
[ = 


187.328 
186.104 
136.738 
107.057 
87.271 
73.143 
68.562 


68.562 
62.557 
54.332 
47.715 
42.285 
37.658 
33.513 
29.966 
26.897 
24.216 
21.856 
19.761 
17.892 


] 


142.054 


Phase if 
[K] 


SOL-A 298.15 

300.00 

400.00 

467.00 
SOL-B 467.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1180.00 
SOL-C 1180.00 
1200.00 
1300.00 
1400.00 
1500.00 
1525.00 


References 


Phase al es 


SOL-A Nb1 
SOL-B uU 
SOL-C u 


Cp 


SS 


115.814 
116.357 
145.896 
165.687 


143.430 
145.645 
152.356 
159.067 
165.778 
172.490 
179.201 
185.912 
191.281 


178.521 
178.632 
179.184 
179.736 
180.289 
180.427 


NEPHELINE 

) —(G—H298)/T H H-H298 G 
J/(K mol) ea kJ / mol 
124.298 124.298 -2094.661 0.000 -2131.721 
125.016 124.301 -2094.446 0.215 -—2131.951 
162.536 129.217 -2081.334 13.327 -2146.348 
186.623 135.733 -2070.896 23.765 -2158.048 

0.000 0.000 
186.623 135.733 -2070.896 23.765 -2158.048 
196.491 139.420  -2066.126 28.535 -2164.371 
223.638 151.246 -2051.226 43.435 -2185.409 
247.628 163.333  -2035.655 59.006 -2208.994 
269.307 175.246 -2019.412 75.249 -—2234.858 
289.220 186.818 -—2002.499 92.162  -2262.797 
307.741 197.994 -1984.914 109.747 -2292.655 
S20a1G5 208.770 -1966.659 128.002 -—2324.308 
338.373 217.111. -1951.571 143.090 -2350.852 

0.000 0.000 
338.373 217.111 -1951.571 143.090  -—2350.852 
341.375 219.157 -1948.000 146.661 -—2357.649 
355.695 229.116 -1930.109 164.552 -2392.512 
368.994 238.638 -1912.163 182.498 -2428.754 
381.413 247.747 -1894.161 200.500 -2466.281 
384.394 249.963 -1889.653 205.008 -2475.854 


987 


NaAISiO4 

AH AGy log K; 

Z —] [= 

-2094.661 -1980.009 346.889 
-2094.689 -1979.297 344.626 
~2097.769 -1940.502 253.404 
~2096.767  -1914.223 214.109 
~2096.767  -1914.223 214.109 
-2096.700 -1901.326 198.630 
~2096.267 -1862.286 162.126 
~2095.473 -1823.347 136.060 
~2094.324 -1784.546 116.519 
~2092.858 -1745.908 101.330 
~2101.639 -1706.691 89.148 
-2099.141 -1667.313 79.174 
~2193.716 -1635.204 72.385 
~2193.716 -1635.204 72.385 
-2193.164 -1625.742 70.767 
~2190.435 -1578.568 63.428 
~2187.753 -1531.602 57.145 
-2185.112 -1484.827 51.706 
-2184.458 -1473.161 50.459 


988 


NaAlSi206 JADEITE 202.139 

Phase Wi Cp S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) hel kJ / mol [ - 

SOE 298.15 159.878 133.499 133.499 -3032.760 0.000 -3072.563 -—3032.760 -—2854.075 500.022 
300.00 160.654 134.490 133.502 -3032.464 0.296 -—3072.811 -—3032.798 -2852.966 496.746 
400.00 189.574 185.166 140.215 -3014.780 17.980 -3088.846 -3036.400 -2792.623 364.679 
500.00 205.526 229.320 153.725 -2994.963 37.797 -3109.623 -—3036.060 -2731.696 285.378 
600.00 216.375 267.801 169.601  -2973.840 58.920 -3134.521 -—3034.940 -2670.919 232.524 
700.00 224.813 301.811 186.106  -2951.766 80.994 -—3163.034 -3033.347 -2610.369 194.788 
800.00 231.966 332.308 202.508 -—2928.920 103.840 -3194.766 -3031.439 -—2550.071 166.503 
900.00 238.373 360.006 218.492 -—2905.398 127.362 -3229.403 -3029.332 -2490.025 144.517 
1000.00 244.316 385.431 233.932 -—2881.260 151.500 -3266.692 -3037.631 -2429.462 126.902 
1100.00 249.956 408.984 248.788 -2856.545 176.215 -3306.427 -3034.837  -2368.778 112.484 
1200.00 255.390 430.967 263.064 -—2831.276 201.484 -3348.436 -3128.499 -2305.921 100.374 

References 

Phase al fs , 

SOL Nb1 S5 

NaAlSi206/[D] DEHYDRATED ANALCITE 202.139 

Phase ¥ C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (J (Ninna) | II kJ / mol ] [ - 

SO 298.15 164.430 175.301 175.301 -2985.301 0.000 -3037.567 -—2985.301 -—2819.080 493.891 
300.00 165.206 176.321 175.304 -2984.996 0.305 -3037.892 -—2985.330 -2818.048 490.666 
400.00 194.126 228.306 182.196 -2966.857 18.444 -3058.179 -—2988.478 -2761.956 360.674 
500.00 210.079 273.476 196.044 -2946.585 38.716 -—3083.323 -—2987.682 -—2705.396 282.631 
600.00 220.927 312.787 212.297 -2925.007 60.294  -3112.679 -—2986.107 -—2649.077 230.623 
700.00 229.365 347.499 229.180 -2902.478 82.823 -3145.727 -—2984.059 -—2593.062 193.497 
800.00 236.519 378.604 245.948 -2879.176 106.125 -—3182.059 —2981.696 -2537.364 165.673 
900.00 242.925 406.837 262.279 -2855.199 130.102 -—3221.352 —2979.133 -2481.975 144.050 
1000.00 248.869 432.743 278.048 -—2830.606 154.695 -3263.349 -2986.977 -2426.120 126.727 
1100.00 254.509 456.729 293.215 -2805.435 179.866  -3307.837 —2983.728 -—2370.189 i255) 
1200.00 259.942 479.108 307.784 -2779.711 205.590 -3354.641 -—3076.935 -2312.126 100.644 

References 

Phase ni iS Cy 


SOL Nb1 


Nb1,e 


] 


] 


989 


262.223 ALBITE NaAlISi308 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] SS —— IH Niel i Ih kJ / mol ] [ - 
SOL 298.15 205.099 207.400 207.400  -3936.960 0.000 -3998.796 -3936.960 -3713.533 650.596 
300.00 206.075 208.672 207.404 -3936.580 0.380 -3999.181 -3937.005 -3712.147 646.342 
400.00 242.420 273.562 216.005  -3913.937 23.023 -4023.362 -3940.742 -3636.761 474.912 
500.00 262.366 329.975 233.293 -3888.619 48.341  -4053.607 -—3940.239 -3560.799 371.994 
600.00 275.858 379.066 253.588  -3861.673 75.287 -4089.113 -—3938.832 -3485.032 303.399 
700.00 286.302 422.402 274.669 -3833.547 103.413 -4129.228 —3936.890 -3409.546 254.423 
800.00 295.121 461.221 295.604 -3804.466 132.494 -4173.443 -—3934.594 -3334.364 DAte 
900.00 302.997 496.443 315.992 -3774.554 162.406 -4221.353 —3932.062 -3259.486 189.176 
1000.00 310.285 528.748 335.675 -3743.886 193.074 -4272.635 -—3939.903 -3184.140 166.322 
1100.00 317.191 558.648 354.602 -3712.510 224.450 -4327.023 -3936.612 -3108.720 147.621 
1200.00 323.836 586.534 372.781 -—3680.457 256.503 -4384.297 -—4029.738 -3031.174 131.944 
1300.00 330.297 612.711 390.240 -3647.749 289.211 -4444.273 -4024.841 -2948.156 118.458 
1393.00 336.185 635.734 405.868 -3616.756 320.204 -4502.334 -4019.935 -2871.301 107.668 
References 
Phase nl is Ce Remarks 
SOL Nb1,Tk1 $5,Tk1 Tk1 MPT= 1393. 
262.223 ANALBITE NaAlSi308/A] 
Phase aT) Cy S —(G—-H298)/T H H-H298 G AH; AGy log K; 
[K ] = >} JH ial) i) At kJ / mol ] [ - 
SOL 298.15 204.810 226.400 226.400 -3927.659 0.000 -3995.160 -3927.659 -3709.897 649.959 
300.00 206.074 227.671 226.404 -3927.279 0.380 -3995.580 -3927.705 -3708.546 645.715 
400.00 251.913 294.093 235.149 -3904.081 23.578 -4021.718 -—3930.887 -3635.118 474.698 
500.00 275.324 353.061 252.967 -—3877.612 50.047 -4054.142 -—3929.232 -3561.335 372.050 
600.00 289.906 404.634 274.041 -3849.303 78.356 -4092.083 -—3926.462 -3488.002 303.658 
700.00 300.320 450.143 296.012 -3819.767 107.892 -4134.867 -3923.110 -3415.185 254.844 
800.00 308.512 490.798 317.864 -3789.312 138.347 -4181.950 -3919.489 -3342.872 218.267 
900.00 315.413 527.544 339.153 -3758.107 169.552 -4232.897 -3915.616 -3271.030 189.846 
1000.00 321.511 561.097 359.694 -3726.256 201.403 -4287.353 -3922.273 -3198.858 167.091 
1100.00 327.085 592.005 379.427 -3693.822 233.837 -4345.028 -3917.925 -3126.725 148.476 
1200.00 332.303 620.691 398.351 -—3660.851 266.808 -4405.680 -—4010.132 -3052.557 132.874 
1300.00 337.269 647.487 416.496 -3627.370 300.289 -4469.104 -4004.463 -2972.987 119.456 
1400.00 342.053 672.658 433.903 -3593.403 334.256 -4535.123 -—3998.553 -2893.863 107.971 
1500.00 346.701 696.416 450.619 -3558.964 368.695 -4603.588 -3992.407 -2815.170 98.033 
References 
Phase Ads Cs 
SOL Nb1,Tk1 $5,Tk1 


] 


] 


990 


] 


NaAISi206*H2O0 ANALCITE 220.154 

Phase i Cp S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) i, {f kJ / mol [ - 

SOL 298.15 204.810 209.911 209.911 -3302.866 0.000 -3365.451 -—3302.866 -3077.419 539.151 
300.00 206.074 211.182 209.915 -—3302.486 0.380 -3365.841 -—3302.901 -3076.020 535.583 
400.00 251.913 277.604 218.660 -3279.288 23.578  -—3390.330 -3305.381 -3000.118 391.775 
500.00 275.324 336.572 236.478 -3252.819 50.047 -3421.105 -—3302.841 -2924.061 305.475 
600.00 289.906 388.145 257.552 -—3224.510 78.356 -—3457.397 -—3299.043 -2848.646 247.997 
700.00 300.320 433.654 979.523 -3194.974 107.892 -3498.532 -3294.553 -2773.928 206.993 
800.00 308.512 474.310 301.376 -3164.519 138.347 -3543.967 -3289.658 -—2699.883 176.284 

References 

Phase H/S Gc 

SOL Nb1 e 

NaOH SODIUM HYDROXIDE 39.997 

Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) At kJ / mol ] [ - ] 

SOL-A 298.15 59.570 64.434 64.434 — 425.931 0.000 -—445.142 -425.931 -—379.737 66.528 
300.00 59.622 64.802 64.435 — 425.821 0.110 —445.261 -425.927 — 379.451 66.068 
400.00 64.937 82.565 66.822 — 419.634 6.297 —452.660 -—428.299 — 363.788 47.506 
500.00 Wey iltayy 98.062 71.540 — 412.670 13.261 —461.701 -427.428 — 347.739 36.328 
572.00 85.552 108.828 They stove — 406.900 19.031 -—469.149 -—426.023 — 336.352 30.715 

12.580 7.196 

SOL-B 572.00 fo) Jos) 121.409 Thay shoV/ — 399.704 26.227 -—469.149 -418.827 — 336.352 30.715 

596.00 89.582 125.006 TES — 397.602 28.329 -—472.106 -418.179 — 332.904 29.176 
11.092 6.611 

LIQ 596.00 86.102 136.099 77.475 — 390.991 34.940 -—472.106 -411.568 — 332.904 29.176 
600.00 86.074 136.674 77.868 — 390.647 35.284 -—472.652 -411.466 — 332.377 28.936 
700.00 85.454 149.895 87.239 — 382.072 43.859 — 486.998 -408.938 — 319.396 23.834 
800.00 84.893 161.269 95.798 —373.555 522316 —502.569 -406.475 — 306.773 20.030 
900.00 84.326 WA PASS 103.638 — 365.094 60.837 -—519.205 -404.092 — 294.454 17.090 
1000.00 83.742 180.089 110.848 — 356.690 69.241 —536.779 -401.808 — 282.396 14.751 
1100.00 83.146 188.043 Wien. — 348.346 i2505 —555.193 -399.646 —270.560 12.848 
1200.00 82.544 195.252 123.694 — 340.061 85.870 —574.363 -494.386 — 256.475 11.164 
1300.00 81.944 201.835 129.455 — 331.837 94.094 —594.222 —-—491.592 — 236.763 9.513 
1400.00 81.351 207.886 134.844 — 323.672 102.259 —614.713 -488.895 —217.262 8.106 
1500.00 80.772 213.479 139.902 —315.566 110.365 —635.784 -486.292 -— 197.951 6.893 
1600.00 80.208 218.674 144.665 —307.517 118.414 —657.395 -—483.781 — 178.811 5.838 
1700.00 79.664 223.520 149.163 —299.524 126.407 —679.508 -—481.359 — 159.825 4.911 
1800.00 79.142 228.059 153.421 —291.584 134.347 —702.089 —-479.023 — 140.979 4.091 

References 

Phase H/S Cy Remarks 

SOL-A Nb1,Ja1 Jat 

SOL-B Jat Jat 

LIQ Jat Jal Jat BPT= 1827.91, L= 1175.31 kJ 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase Hives 


GAS Jal 


Jat 


SODIUM HYDROXIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


228.430 
228.730 
243.014 
254.452 
263.964 
272.107 
279.236 
285.585 
291.316 
296.548 
301.368 
305.843 
310.023 
313.945 
317.640 
321.134 
324.447 
327.599 
330.604 
333.475 
336.224 
338.861 
341.393 
343.830 


H H—-H298 G 

lef kJ / mol 
228.430 -197.485 0.000 -265.591 
228.431 = 1977395 0.090  -266.014 
230.363 -192.425 5.060  -—289.630 
234.076 -187.297 10.188  -314.523 
238.287 -182.079 15.406 _-—340.457 
242.550 -176.795 20.690 -367.270 
246.700 -—171.456 26.029 -394.845 
250.674 -166.065 31.420 -423.092 
254.456 -160.625 36.860 -451.941 
258.048 -155.135 42.350  -—481.338 
261.460), =—149:595° 47.890" —511.237 
264.704 -144.004 53.481 —541.600 
2OT. 7945" §=1 38363) O9N2265 ——572:396 
270.741 — 132.679 64.806 -603.596 
273.558 —126.954 70.531 — 635.177 
21204 eel Olle Ole 01294 See OO Tali S 
278.841 = lllo:393. 82:0925 5 — 6991398 
28/202 OM OS D0SmENO/LO2CumEt/o2,002 
283.714 -103.705 93.780 —-—764.913 
286.016 O22 00 OC SmI Oulil© 
288.236 -—91.911 105.574  -831.604 
290.380 —85.980 111.505 —865.359 
292.453 -—80.029 117.456 -—899.373 
294.460 -74.059 123.426 —933.635 


NaOH{9] 
AH; AG, log K; 
—] me 

-197.485  -200.187 35.072 
-197.501  -200.203 34.859 
~201.091  -200.759 26.216 
-202.055  -200.561 20.952 
-202.897 -200.182 17.427 
-203.662 -199.668 14.899 
-204.376 -199.048 12.997 
-205.063 -198.341 11.511 
-205.743  -197.557 10.319 
~206.436  -196.705 9.341 
-303.920  -193,348 8.416 
-303.759  -184.140 7.399 
~303.586  -174.945 6.527 
-303.405  -165.763 5.772 
-303.218  -156.593 5.112 
-303.026  -147.435 4.530 
~302.832  -138.288 4.013 
~302.638  -129.152 3.551 
~302.446  -120.026 3.135 
-302.257 -110.910 2.759 
~302.074  -101.802 2.417 
-301.898  -92.703 2.105 
-301.731  -83.611 1.820 
-301.575  -74.526 1.557 


992 


Na2(OH)2{[9] 


Phase Ve 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl FES} 


GAS Jat 


——= 


Cp 


79.297 

79.428 

86.872 

93.121 

98.036 
101.995 
105.268 
108.026 
110.371 
112.482 
114.332 
115.975 
117.445 
118.766 
119.954 
121.022 
121.978 
122.828 
123.577 


Jat 


J/(K mol) 


307.215 
307.706 
331.583 
351.667 
369.097 
384.517 
398.356 
410.919 
422.425 
433.046 
442.914 
452.132 
460.781 
468.930 
476.634 
483.938 
490.883 
497.502 


DISODIUM DIHYDROXIDE (GAS) 
S —(G—H298)/T H H-H298 G 

[ kJ / mol 
307:215 6077-517 0.000  -699.113 
307.217 -607.370 0.147 -699.682 
310.421 -599.052 8.465 -731.686 
316.714 -590.040 17.477 -765.874 
324.023  -580.473 27.044 -801.931 
331.585 -570.465 37.052 -839.626 
339.081 -560.097 47.420 -878.782 
346.376 -549.428 58.089 -919.255 
353.413 —-538.505 69.012 -960.930 
360.176 -527.360 80.157  -1003.711 
366.665 -516.017 91.500 -1047.515 
372.888  -504.501 103.016 -1092.272 
378.861 -492.828 114.689 -1137.922 
384.596 -481.016 126.501 -1184.411 
390.110 -469.079 138.438  -1231.693 
395.416 -—457.030 150.487 -1279.725 
400.529 -444879 162.638 -1328.469 
405.460 -432.638 174.879 -1377.891 
410.221 -420.317 187.200 -1427.959 


503.821 


AH; AG; 
-607.517 -—568.304 
-607.582 -—568.060 
-616.384  -553.943 
-619.556 -—537.950 
-622.110 -—521.380 
-624.198 -504.422 
-—625.938 -—487.188 
—627.424 -—469.753 
— 628.741 — 452.163 
— 629.961 — 434.445 
—824.667 -411.737 
— 824.011 SoH Teo 
— 823.274  -—343.021 
— 822.469 -—308.745 
-—821.607 -274.524 
—820.700  -240.359 
-—819.757 -—206.249 
818757 ~~ = 17291 
—617.799 1383185 


122.063 


Phase i 


Sit 5 Se eee 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1362.00 


LIQ 1362.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Hig/es 


SOL Jal 
LIQ Jat 


Cp 


111.909 
112.256 
127.771 
138.733 
147.111 
153.934 
159.744 
164.847 
169.433 
173.631 
177.535 
181.219 
183.419 


177.318 
177.318 
177.318 
177.318 
177.318 
177.318 
177.318 
177.318 


S 


J/(K mol) 


113.763 
114.456 
149.017 
178.768 
204.832 
228.037 
248.981 
268.097 
285.706 
302.054 
317.332 
331.689 
340.183 

38.031 
378.214 
383.093 
395.327 
406.770 
417.520 
427.656 
437.243 
446.338 


SODIUM METASILICATE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
113.763 -1561.511 0.000 -1595.429 
113.765 -1561.304 0.207 -—1595.641 
118.372 -1549.253 12.258 -1608.860 
127.546 -1535.900 25.611 -1625.284 
138.300 -1521.592 39.919 -1644.491 
149.492 -1506.529 54.982 -1666.155 
160.640 -1490.838 70.673 -1690.023 
171.5383 -1474.604 86.907 -1715.891 
182.081 -1457.886 103.625 -1743.592 
192.254 -1440.730 120.781 -1772.990 
202.047 -1423.170 138.341 -1803.967 
211.473 -1405.230 156.281 -1836.426 
217.140 -1393.926 167.585 -1857.255 

51.798 

217.140 -1342.128 219.3838 -1857.255 
221.578 -1335.390 226.121 -1871.720 
232.758 -1317.658 243.853 -1910.648 
243.280 -1299.927 261.584 -1950.759 
253.217 -1282.195 279.316 -1991.979 
262.629 -1264.463 297.048  -2034.243 
271.569 -1246.731 314.780  -2077.492 
280.082 -1228.999 332.512  -2121.675 


993 


Na2Si03 
AH; AGy log Ky 
[ = 

-—1561.511 -1467.389 257.080 
—1561.526 -1466.805 255.393 
—1567.298 -1434.728 187.356 
—1567.015 -1401.597 146.424 
—1565.854 -1368.610 119.148 
-1564.027 -1335.872 99.684 
-—1561.668 -1303.434 85.106 
-—1558.877 -1271.318 73.785 
-—1555.737 -1239.533 64.747 
-—1552.316 -—1208.076 57.367 
-—1742.200 -1172.059 51.018 
-—1736.5385 -1124.775 45.194 
-~-1732.885 -1095.684 42.021 
—1681.087 -1095.684 42.021 
-—1679.056 -1079.379 40.272 
-—1673.768 -1036.730 36.102 
-1668.559 -994.431 32.465 
—1713.607 — 952.009 29.252 
—1708.326 — 907.362 26.331 
-—1703.082  -863.007 23.726 
— 1697.874 —818.927 21.388 


] 


994 


Na2Si205 


Phase i 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
951.00 


SOL-B 951.00 
980.00 


SOL-C 980.00 
1000.00 
1100.00 
1147.00 


LIQ 1147.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase i f & 


SOL-A Jat 
SOL-B Jat 
SOL-C Jat 
LIQ Jat 


Cp 


157.039 
157.468 
183.200 
203.534 
217.667 
227.646 
234.956 
240.518 
242.875 


292.880 
292.880 


292.880 
292.880 
292.880 
292.880 


261.207 
261.207 
261.207 
261.207 
261.207 
261.207 
261.207 
261.207 
261.207 
261.207 


Cp 


Jal 
Jat 
Jat 
Ja1,S5 


SODIUM DISILICATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) oe | kJ / mol 


164.055 164.055 -2470.066 0.000  -2518.979 
165.027 164.058 —2469.775 0.291 —2519,.285 
213.864 WO) ABTS I Mas8) = Baybehy2h0}2 
257.061 183.610 -2433.340 36.726 -2561.871 
295.497 199.116 -—2412.237 57.829 —2589.536 
329.842 215.383 -2389.944 80.122 -2620.834 
360.741 231.654 -—2366.797 103.269 -—2655.389 
388.750 247.578 -2343.011 127.055 —2692.886 
402.073 255.508 -2330.683 139.383 -2713.054 
0.440 0.418 
402.512 255.508 -2330.265 139.801 —2713.054 
411.310 259.989 -2321.772 148.294 -—2724.856 
0.641 0.628 
411.951 259.989 -—2321.144 148.922  -2724.856 
417.868 263.088 -—2315.286 154.780 -—2733.154 
445.782 278.448 -—2285.998 184.068 -2776.359 
458.0386 285.557 —2272.233 197.833 —2797.600 
31.006 35.564 
489.042 285.557 —2236.669 233.397 -—2797.600 
500.841 294.807 -—2222.825 247.241 -2823.835 
521.749 311.471 —2196.704 273.362 -2874.978 
541.107 327.191 -—2170.584 299.482 -2928.133 
559.128 342.059 -2144463 325.603 -2983.155 
975.986 356.159 —2118.342 351.724 -3039.920 
591.821 369.560 -—2092.221 377.845 -3098.318 
606.752 382.327 -—2066.101 403.965 -3158.254 
620.874 394.513 -2039.980 430.086 -3219.641 
634.273 406.169 -2013.859 456.207 -3282.405 


AH; AG; 
-2470.066 -—2324.163 
-—2470.089 -2323.257 
-—2475.966 -2273.773 
-—2474.978 -—2223.303 
—2472.559 -2173.176 
—2469.204 -2123.533 
—2465.234 -2074.417 
—2460.859 -2025.824 
—2458.522 -—2001.237 
—2458.104 —2001.237 
—2455.319 —1987.347 
—2454.691 -1987.347 
—2452.783 -—1977.829 
—2443.395 -—1930.790 
=2439. 0/55) —=1908,979 
—2403.511 -1908.979 
—2593.914 —1881.318 
-—2586.392 -1822.241 
2079020 OSG 
SOI sails) ~ — WAS 13S 
—2564.754 -—1648.248 
—2658.187 -—1590.286 
—2000:004 ae 1O2/ Omir 
—2643.780 -1465.469 
-—2636.665 -1403.637 


182.148 


log K; 
p=! 


407.184 
404.515 
296.924 
232.267 
189.192 
158.460 
135.446 
I eons 
109.920 


109.920 
105.927 


105.927 
103.311 
91.686 
86.935 


86.935 
81.892 
73.219 
65.806 
59.400 
53.810 
48.864 
44.332 
40.289 
36.659 


995 


184.042 SODIUM ORTHOSILICATE Na4Si04 

Phase a C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] SK mol) el kJ / mol ; =| [ - 

SOL 298.15 184.720 195.640 195.640  -2106.644 0.000 -2164.974 -2106.644 -1975.669 346.129 
300.00 184.857 196.783 195.643 -2106.302 0.342  -2165.337 -2106.656 -1974.856 343.853 
400.00 192.280 250.979 202.983 -2087.445 19.199  -2187.837 -—2118.349 -1929.951 252.026 
500.00 199.702 294.683 217.087  -2067.846 38.798 -—2215.188 -2119.553 -1882.695 196.684 
600.00 207.125 331.749 233.184  -2047.505 59.1389 -2246.554 -—2119.971  -1835.272 159.775 
700.00 2N4e5 47, 364.235 249.631 -2026.421 80.223 -2281.386 -2119.654 -1787.837 133.410 
800.00 221.970 393.368 265.807 -2004.595 102.049 -—2319.290 -2118.647 -1740.495 113.643 
900.00 229.392 419.941 281.478 -1982.027 124.617 -2359.974 -—2117.000 -1693.319 98.278 
1000.00 236.814 444.494 296.567 -1958.717 147.927  -2403.211 -2114.772 -1646.357 85.997 
1100.00 244.237 467.413 311.068 -1934.664 171.980 -2448.819 -—2112.027  -1599.645 75.961 
1200.00 251.659 488.982 325.004 -1909.870 196.774 -2496.649 -—2495.873 -1543.439 67.184 
1300.00 259.082 509.419 338.410 -1884.333 222.311  -2546.577 -—2488.558 -1464.362 58.839 
1393.00 265.984 527.556 350.437 -1859.917 246.727 -2594.803 -—2481.182  -1391.347 YAM TS! 

41.449 57.739 

LIQ 1393.00 259.408 569.005 350.437 -1802.178 304.466 -2594.803 -2423.443  -1391.347 52a 
1400.00 259.408 570.306 351.583 -1800.362 306.282 -2598.790 -—2422.913  -1386.162 51.718 
1500.00 259.408 588.203 366.721 -1774.421 332.223 -2656.726 -—2415.393  -1312.372 45.701 
1600.00 259.408 604.945 381.093 -1748.481 358.168 -2716.392 -—2407.967  -1239.080 40.452 
1700.00 259.408 620.671 394.728 -1722.540 384.104  -2777.681 -—2450.809 -1165.802 35.821 
1800.00 259.408 635.499 407.696 -1696.599 410.045 -2840.497 -—2443.336 --1090.430 31.643 
1900.00 259.408 649.524 420.058 -1670.658 435.986 -2904.754 -2435.911 -1015.471 27.917 
2000.00 259.408 662.830 431.867 -1644.717 461.927 -2970.378 -—2428.536 -—940.902 24.574 

References 

Phase inl PS Cy 

SOL S5 S5 

LIQ S5 S5 

306.105 HEXASODIUM DISILICON HEPTAOXIDE Na6Si207 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] eae, (KOTO) al kJ / mol ] [ - 

SOIL 298.15 306.206 309.616 309.616 -—3632.001 0.000 -3724.313 -—3632.001 -3406.967 596.886 
300.00 306.771 Silva diz 309.622 -3631.434 0.567 -3724.888 -—3632.011 -—3405.571 592.963 
400.00 331.394 403.363 321.979 -3599.447 32.554 -3760.792 -—3648.396 -3328.774 434.693 
500.00 350.117 479.386 346.071 -3565.344 66.657 -3805.036 —3648.165 -3248.857 339.406 
600.00 366.518 544.692 373.856 -3529.499 102.502 -3856.315 -—3646.229 -3169.151 275.899 
700.00 381.823 602.351 402.457 -3492.076 139.925 -3913.721 -—3642.806 -3089.889 230.570 
800.00 396.544 654.302 430.7438 -3453.154 178.847 -3976.595 —3638.035 -3011.211 196.612 
893.00 409.926 698.636 456.363 -3415.651 216.350 -4039.533 -—3632.484 -2938.644 171.891 

References 

Phase eS Cy Remarks 

SOL Nb1/Tk1 e Tk1 DPiT= 893: 


] 


] 


996 


Na2TiO3 


Phase T 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
560.00 


SOL-B 560.00 
600.00 

700.00 

800.00 

900.00 

1000.00 

1100.00 

1200.00 

1238.00 


References 
Phase A fs 


SOL-A Tk1 
SOL-B Tk1 


Cp 


125.609 
125.770 
134.443 
143.116 
148.320 


148.278 
149.775 
153.515 
157.256 
160.996 
164.737 
168.477 
172.218 
173.639 


Cp 


Tk1,e 
e 


J/(K mol) 


121.587 
122.364 
159.734 
190.666 
207.174 

2.989 
210.163 
220.445 
243.813 
264.557 
283.295 
300.451 
316.327 
331.147 


DISODIUM TITANIUM TRIOXIDE 


S —(G-H298)/T H H-H298 G 

[ kJ / mol 
121.587 -1551.636 0.000  -1587.887 
121.589 -1551.403 0.233 -1588.113 
126.626 -1538.393 13.243 -1602.286 
136.424 -1524515 27.121 -1619.848 
143.131 -1515.772 35.864 -1631.789 

1.674 

143.131 —-1514098 937.538 -1631.789 
147.946 -1508.137 43.499 -1640.404 
160.008 -1492.972 58.664 -1663.642 
171.804 -1477.4384 74.202 -1689.079 
183.167 —1461.521 90.115 -1716.486 
194.049 -—1445.235 106.401 -1745.685 
204.453 -1428.574 123.062  -1776.534 
214.400  -1411.539 140.097 -1808.916 
218.066 -1404.968 146.668 -1821.602 


336.538 


Remarks 


Tk1 


DPT= 1238. (LIQ + Na8Ti5014) 


AH; AG; 
-—1551.636 -1456.287 
—1551.636 -—1455.695 
-1556.913 -1423.304 
—1556.527 -1389.929 
—1555.908 —1369.970 
—1554.234 -1369.970 
—1553.705 —1356.826 
=—19521998 = 1324.29 
—1550.455 -1291.664 
-—1548.506 -1259.430 
—1546.381 -1227.423 
-1544.107 -1195.636 
-1739.228 -1159.061 
—1737.402 -1140.718 


141.858 


log Ky 
are! 


255.135 
253.459 
185.864 
145.205 
127.786 


127.786 
118.122 
98.808 
84.337 
73.095 
64.114 
56.776 
50.453 
48.130 


221.737 


Phase als 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1258.00 


LIQ 1258.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase nl fs 


SOL e/Tk1 
LIQ Tk1 


[—— 


Cp 


174.390 
174.711 
187.021 
194.305 
199.611 
203.983 
207.858 
211.443 
214.848 
218.136 
221.344 
223.178 


252.295 
252.295 
252.295 
ZOZCIO 
252.295 
252.295 
252.295 
202299 
ey 2 (Ae) 


Cp 


Tk1,e 
e 


DISODIUM DITITANIUM PENTAOXIDE 


S 


J/(K mol) 


173.803 
174.883 
227.023 
269.592 
305.506 
336.613 
364.108 
388.800 
411.255 
431.887 
451.006 
461.496 

87.272 
548.768 
557.054 
MSS 
593.158 
609.440 
624.736 
639.156 
652.797 
665.738 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
173.803 -—2539.688 0.000 -2591.507 
173.807 -2539.365 0.323 -2591.830 
180.832 -2521.212 18.476 -2612.021 
194.458 -2502.121 37.567 -2636.917 
210.051 -—2482.415 57.273 -2665.719 
225.958 -2462.230 77.458 -2697.859 
241.542 -2441.635 98.053 -2732.921 
256.555 -2420.668 119.020 -2770.587 
270.919 -2399.352 140.336  -2810.607 
284.627 -2377.702 161.986 -2852.778 
297.705 —2355.727 183.961 -—2896.934 
305.016 -—2342.836 196.852 -—2923.398 

109.788 

305.016 -2233.048 306.640 -2923.398 
313.026 -—2222.452 317.236 -2946.622 
331.182 -2197.222 342.466 -3003.273 
348.027 -2171.993 367.695 -3061.729 
363.862 -—2146.763 392.925 -3121.867 
378.762 -—2121.534 418.154 -3183.584 
392.832 -2096.304 443.384 -3246.785 
406.159 -2071.074 468.614 -—3311.389 
418.817 -2045.845 493.843 -3377.322 


997 


Na2Ti205 
AH; AG; log Ky 
lee 

—2539.688 -2389.572 418.643 
—2539.698 -2388.640 415.899 
—2545.393 -2337.809 305.287 
-—2545.554 -2285.885 238.805 
—2545.348 -2233.966 194.484 
—2544.948 -2182.099 162.830 
-—2544.456 -2130.296 139.094 
—2543.938 -—2078.557 120.636 
—2543.441 -2026.875 105.873 
—2542.991 -1975.241 93.796 
—2744.134 -1918.525 83.511 
—2742.289 -1878.664 78.006 
—2632.501 -1878.664 78.006 
—2629.946 -1853.538 74.476 
—2624.005 -1794.039 66.936 
—2618.272 -1734.957 60.417 
-—2612.756 -1676.250 54.724 
—2607.469 -1617.882 49.711 
—2602.423 —-1559.818 45.265 
—2597.626 -—1502.027 41.294 
—2621.346 -1443.593 37.703 


] 


998 


Na2Ti307 DISODIUM TRITITANIUM HEPTAOXIDE 301.615 

Phase li C, S —(G-H298)/T H H-H298 G AH AG; log K; 
[ K ] == (Ke mol) | || kJ / mol ] [ - 

SOL 298.15 229.487 233.927 233.927 -3479.958 0.000 -—3549.703 —3479.958 -3277.432 574.193 
300.00 229.895 235.348 233.932 -3479.533 0.425 -—3550.138 —3479.967 -3276.176 570.433 
400.00 245.818 303.902 243.171 -3455.665 24.293 -—3577.226 -3485.507 -3207.786 418.894 
500.00 255.580 359.869 261.086 -3430.566 49.392 -—3610.501 -—3485.419 -3138.355 327.862 
600.00 262.916 407.139 281.590 -3404.628 75.330 -—3648.912 -—3484.926 -3068.984 267.179 
700.00 269.106 448.143 302.518 -—3378.020 101.938 -3691.721 -—3484.231  -2999.713 223.841 
800.00 274.687 484.447 323.033 -—3350.827 129.131 -3738.384 -3483.448  -2930.549 191.345 
900.00 279.913 517.105 342.812 -—3323.095 156.863 -3788.489 -3482.651 -2861.485 166.076 
1000.00 284.918 546.857 361.751 -—3294.852 185.106 -3841.709 -—3481.882 -2792.508 145.866 
1100.00 289.779 574.241 379.840 -—3266.116 213.842  -3897.781 -—3481.162 -2723.606 129.333 
1200.00 294.542 599.660 397.111 -3236.899 243.059 -3956.492 -—3686.022 -2649.528 115.331 
1300.00 299.237 623.422 413.616 -3207.210 272.748 -4017.658 -—3681.991 -2563.316 102.995 
1400.00 303.881 645.768 429.408 -3177.053 302.905 -4081.129 -3677.786  -2477.420 92.434 
1401.00 303.927 645.985 429.562 -3176.750 303.208 -4081.775 -—3677.743  -2476.563 92.336 

References 

Phase H/S C, Remarks 

SOL Tk1 © Tk1 DPT= 1401. (LIQ + Na2Ti6O13), L= 155,2 kJ 

Na3P04 SODIUM PHOSPHATE 163.941 

Phase li C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] (=== HK tan) ) || kJ / mol ] [ - 

SOL 298.15 150.038 173.799 173.799 -1917.402 0.000 -1969.220 -1917.402 -1788.622 313.359 
300.00 150.577 174.729 173.802 -1917.124 0.278 -1969.543 -1917.433 -1787.823 311.288 
400.00 176.039 221.675 180.031 -1900.744 16.658 -1989.414 -1927.111 -1743.629 227.695 
500.00 197.840 263.338 192.600 -1882.033 35.369 -2013.702 -1926.454 -1697.788 177.367 
600.00 218.202 301.222 207.591 -—1861.223 56.179 -2041.957 -1923.645 -1652.285 143.844 
700.00 237.883 336.342 223.504 -1838.415 78.987 -—2073.855 -1918.834 -1607.411 119.946 
800.00 257.201 369.371 239.692 -1813.658 103.744 -2109.156 -1912.111 -1563.359 102.077 
900.00 276.309 400.770 255.859 -1786.982 130.420 -2147.675 -1903.540 -1520.260 88.234 

References 

Phase ol 1S Cy 


SOL Nb1 


] 


78.046 


Phase 


SOL-1 


SOL—2 


LIQ 


[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1276.00 


1276.00 
1300.00 
1400.00 
1445.00 


1445.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL-1 
SOL-2 
LIQ 


H/S 


Jal 
Jat 
Jal 


|= 


Cp 


82.811 
82.836 
84.294 
85.791 
87.255 
88.684 
90.082 
91.454 
92.800 
Oro97, 
159.305 
211.998 


211.919 
187.652 
137.154 
133.888 


92.048 
92.048 
92.048 
92.048 
92.048 
92.048 
92.048 


SODIUM SULFIDE 


S  -(G-H298)/T 


J/(K mol) 


96.232 
96.744 
W207, 
139.742 
155.513 
169.072 
181.005 
191.695 
201.400 
210.791 
222.312 
233.635 
0.000 
233.635 
237.359 
249.066 
253.322 
13.319 
266.641 
270.079 
276.020 
281.600 
286.862 
291.839 
296.560 


H H-H298 G 

| kJ / mol 

96.232 — 366.100 0.000 — 394.792 
96.234 —365.947 0.153 —394.970 
99.500 —357.591 8.509 — 405.900 
105.716 — 349.087 17.013 — 418.958 
112.737 — 340.434 25.666 — 433.742 
119.839 — 331.637 34.463 — 449.987 
126.754 — 322.699 43.401 — 467.503 
133.386 —313.622 52.478 — 486.147 
139.709 -—304.409 61.691 —505.809 
145.738 — 294.542 71.558 — 526.412 
151.617 — 281.265 84.835 — 548.040 
156.152 —267.232 98.868 —565.350 

0.000 
156.152 — 267.232 98.868 — 565.350 
157.618 —262.437 103.663 —571.003 
163.759 —246.671 119.429 — 595.363 
166.482 -240.617 125.483 — 606.667 
19.246 

166.482 —221.371 144.729 — 606.667 
170.218 -—216.308 149.792 —621.428 
176.647 -207.104 158.996 —648.736 
182.659 -—197.899 168.201 —676.620 
188.303 —188.694 177.406 —705.045 
193.622 -179.489 186.611 — 733.982 
198.652 -170.284 195.816 —763.404 


AHy AG, 
-—366.100 —354.551 
—366.093 —354.480 
—373.562 —350.130 
-375.162 -—344.102 
SON OME = OO/ehOn 
-—376.534 —331.361 
3/0714 5 324-0911 
—429.678 —-317.244 
—428.075  —-—304.837 
— 425.867 —292.605 
—613.860 —275.817 
—604.395 —254.680 
—604.395 —254.680 
—601.043 —-—248.135 
=I 2O4 CCL OOO 
—587.949 —209.550 
—568:/03' =209:550 
—6966:952 = 195.9113 
=0637// Sm /ale260 
-560.599 -146.847 
—557.429 —122.600 
— 554.263 =98'929 
—551.103 -74.625 


1000 


Na2S2 DISODIUM DISULFIDE 110.112 

Phase T G S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ll kJ / mol [ - 

SOL 298.15 98.623 Val fel 2 117.152 — 393.296 0.000 —428.225 -—393.296 — 378.427 66.299 
300.00 98.726 117.762 117.154 — 393.113 0.183 —428.442 -—393.302 — 378.335 65.874 
400.00 104.299 146.927 121.093 — 382.962 10.334 —441.733 -403.556 — 372.685 48.668 
500.00 109.872 170.800 128.715 — 372.254 21.042 —457.653 -—406.854 — 364.617 38.091 
600.00 115.445 191.324 137.477 — 360.988 32.308 —475.782 -408.773 —355.961 30.989 
700.00 121.018 209.539 146.494 -—349.165 44.131 —495.842 -409.473 — 347.092 25.900 
748.00 123.693 ZiEOOS 150.802 — 343.292 50.004 —506.096 -—409.587 — 342.810 23.939 

References 

Phase H/S Gs Remarks 

SOL Tk1 e Tk1 DPT= 748. (LIQ + Na2S) 

Na2S3 DISODIUM TRISULFIDE 142.178 

Phase Ti C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) hh kJ / mol ] [ - 

SOL 298.15 125.335 101.671 101.671 — 432.626 0.000 —462.939 -432.626 — 403.584 70.706 
300.00 125.436 102.447 101.674 — 432.394 0.232 —463.128 -432.625 — 403.404 70.239 
400.00 130.917 139.283 106.659 - 419.576 13.050 -—475.290 -444.793 — 392.965 51.316 
500.00 136.398 169.085 116.255 -— 406.211 26.415 -—490.753 -449.337 —379.535 39.650 
600.00 141.879 194.438 WAU 23 — 392.297 40.329 —508.960 -452.183 — 365.271 31.800 
626.00 143.305 200.487 130.141 — 388.589 44.037 —514.094 -452.631 — 361.495 30.164 

31.414 19.665 

LIQ 626.00 155.645 231.901 130.141 — 368.924 63.702 —514.094 -432.966 — 361.495 30.164 
700.00 155.645 249.291 141.834 — 357.407 75.219 —531.910 -433.126 — 353.036 26.344 
800.00 155.645 270.074 156.594 — 341.842 90.784 —557.902 -433.459 —341.577 22.303 
900.00 155.645 288.407 170.242 —326.278 106.348 —585.844 -—592.289 — 326.605 18.956 

1000.00 155.645 304.805 182.893 —310.713 121.913 —615.519 -588.004 — 297.314 ees 

References 

Phase H/S C, 

SOL Mit e 


LIQ Mit 


174.244 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
573.00 


LIQ 573.00 
600.00 

700.00 

800.00 

900.00 

1000.00 


References 


Phase ins) 


SOL Tk1 
LIQ Mit,e 


Cp 


152.156 
152.256 
157.653 
163.050 
166.991 


187.443 
187.443 
187.443 
187.443 
187.443 
187.443 


S 


J/(K mol) 


167.360 
168.302 
212.842 
248.601 
271.084 

29.208 
300.291 
308.922 
337.816 
362.846 
384.924 
404.673 


DISODIUM TETRASULFIDE 


—(G-H298)/T 


H H-H298 


G 


167.360 
167.363 
173.399 
184.977 
194.541 


194.541 
199.496 
217.245 
233.916 
249.492 
264.040 


la 


— 411.287 0.000 
— 411.005 0.282 
590.01 OMe once 
-379.475 31.812 
— 367.428 43.859 
16.736 
-—350.692 60.595 
-—345.631 65.656 
—326.887 84.400 
—308.143 103.144 
— 289.398 121.889 
-—270.654 140.633 


kJ / mol 


— 461.185 
— 461.496 
— 480.647 
—503.775 
OLeaO9 


BIOLCaOO 
—§30.984 
— 563.358 
—598.419 
— 635.830 
— 675.327 


AH AG; 
—411.287 —392.273 
=411:278 ~ — 39251155 
— 425.350 —385.044 
—431.127 -374.376 
-—434.119 -—365.863 
-417.383 -—365.863 
-417.619  -363.429 
-—418.017 -354.361 
— 418.531 — 345.238 
—630.387 -—331.422 
—624.758 —298.506 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1184.00 


LIQ 1184.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Abdi) 


SOL Nb1 
LIQ Tk1 


120.247 
120.328 
124.679 
129.030 
133.382 
137.733 
142.084 
146.436 
150.787 
155.139 
158.794 


182.004 
182.004 
182.004 
182.004 
182.004 
182.004 
182.004 
182.004 
182.004 
182.004 


S 


J/(K mol) 


145.938 
146.682 
181.894 
210.183 
234.092 
254.980 
273.656 
290.642 
306.296 
320.872 
332.421 

21.839 
354.259 
356.703 
371.271 
384.759 
397.316 
409.062 
420.096 
430.499 
440.339 
449.675 


SODIUM SULFITE 


-(G-H298)/T H H-H298 G 

kJ/mol 
145.938 -1100.802 0.000 -1144.313 
145.940 -1100.579 0.223 -1144.584 
150.712 -1088.329 12.473 -1161.087 
159.866 -1075.644 25.158 -1180.735 
170.294 -1062.523 38.279 -1202.979 
180.931 -1048.967 51.835 -1227.453 
191.374 -1034.976 65.826 -1253.901 
201.474 -1020.550 80.252 -1282.128 
211.183 -1005.689 95.113 -1311.985 
220.500 990.393 110.409 -1343.352 
228.034 -977.208 123.594 -1370.794 

25.857 
228.034  -951.351 149.451 -1370.794 
229.733  -948.439 152.363 -1376.482 
240.068  -930.238 170.564 -1412.890 
249.927 -912.038 188.764 -1450.700 
259.339  -893.838 206.964 -1489.811 
268.334  -875.637 225.165 -1530.136 
276.940  -857.437 243.365 -1571.600 
285.185  -839.236 261.566 -1614.134 
293.094 -821.036 279.766 -1657.681 
300.692  -802.836 297.966 -1702.185 


AHy AG; 
-—1100.802 -1012.326 
—1100.807 -1011.777 
-1108.838 -981.532 
—1110.845 -—949.486 
-1112.072 -917.084 
-1112.612 -—884.536 
=1112.805  —851.938 
—1165.468 -818.180 
-1163.409 -779.700 
—1161.036  -741.442 
1302: 6205ue—/ Olecam 
13205001 —707.247 
-—1325.675 -698.882 
—1318.861 — 646.926 
—1312,097 —595.493 
—1305.379  -—544.542 
—1298.705  -—494.037 
-—1292.073 -443.949 
— 1285.481 — 394.250 
-—1278.929 -344.916 
-1272.417 -—295.926 


126.044 


log K; 
[oe 


Wiesoo 
176.166 
128.175 
993192 
79.839 
66.005 
55.626 
47.486 
40.727 
35.208 
31.202 


31.202 
30.422 
25.994 
22.218 
18.963 
16.129 
13.641 
11.441 

9.482 

Theo 


142.043 


Phase 


SOL-5 


SOL-4 


SOL-1 


LIQ 


. 
[K] 


298.15 
300.00 
400.00 
458.00 


458.00 
500.00 
514.00 


514.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1157.00 


1157.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL-5 
SOL-4 
SOL-1 
LIQ 


H/S 


Jat 
Jat 
Jat 
Jal 


C 


128.151 
128.487 
145.101 
153.331 


153.333 
158.909 
160.711 


170.732 
175.331 
181.042 
187.276 
193.845 
200.309 
206.731 
210.367 


197.033 
197.033 
197.033 
197.033 
197.033 
197.033 
197.033 
197.033 
197.033 
197.033 


S 


J/(K mol) 


149.595 
150.388 
189.701 
209.904 
0.557 
210.461 
224.157 
228.570 
21.222 
249.792 
276.547 
304.000 
328.570 
351.008 
371.767 
391.159 
401.695 
20.613 
422.307 
429.497 
445.268 
459.870 
473.464 
486.180 
498.125 
509.387 
520.040 
530.147 


Remarks 


Jat 


SODIUM SULFATE 


—(G—-H298)/T H H-H298 G 
[ kJ / mol 
149.595 -1387.816 0.000 -1432.418 
149.597 -1387.579 0.237 -1432.695 
154.845 -1373.874 13.942 -1449.754 
160.555 -1365.214 22.602 -1461.350 
0.255 
160.555 -1364.959 22.857  -1461.350 
165.327 -1358.401 29.415  -1470.480 
166.990 -1356.164 31.652 -1473.649 
10.908 
166.990 -1345.256 42.560 -1473.649 
180.817 -1330.378 57.488 -—1496.306 
196.493 -1312.562 75.254 -1525.361 
211.493 -1294.154 93.662 -1557.010 
225./65 -1275.098 112.718 -—1591.005 
239.340 -1255.389 132.427 -1627.156 
252.269 -1235.037 152.779 -1665.312 
259.373 -1223.150 164.666 -—1687.910 
23.849 
259.373 -1199.301 188.515 -1687.910 
265.341 -1190.828 196.988 -1706.225 
278.583 -1171.125 216.691 -1749.974 
291.017 -1151.422 236.394 -1795.240 
302.732 -1131.718 256.098 -1841.914 
313.805 -1112.015 275.801 -1889.903 
324.299 -1092.312 295.504 -1939.125 
334.272 -1072.608 315.208 -—1989.506 
343.772 -1052.905 334.911 -2040.982 
352.840 -1033.202 354614 -2093.496 


TPT(SOL-—4 — SOL-1)= 514., L= 10.91 kJ 


1003 


Na2S04 
AH; AGy log K; 
_— ] [ = 

—1387.816 -1269.848 222.472 
-—1387.834 -1269.116 220.973 
—1395.895 -1228.938 160.483 
-—1396.568 -1204.690 137.394 
-—1396.313 -1204.690 137.394 
—1396.645 -—1187.100 124.015 
—1396.669 -—1181.232 120.041 
—1385.761 -—1181.232 120.041 
—1384.549 -1147.098 99.864 
—1382.456 -1107.680 82.656 
-—1379.900 -1068.597 69.772 
—1429.636 -1028.708 59.705 
—1424.461 — 984.433 51.422 
—1418.786 -940.701 44.670 
—1415.339 —916.015 41.355 
—1391.490 —916.015 41.355 
-—1582.945 -893.500 38.893 
—1576.419 — 836.312 33.603 
— 1569.959 -—779.623 29.088 
— 1563.559 — 723.394 25.191 
—1557.216 — 667.590 21.795 
— 1550.926 —612.182 18.810 
— 1544.690 —557.142 16.168 
— 1538.505 — 502.447 estes 
— 1532.371 — 448.076 IAL 7AOs! 


1004 


Na2SO4 [III] SODIUM SULFATE (Ill) 142.043 

Phase t Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) la kJ / mol ie ee 

SOE=3) 298:15.) 129.168 154.908 154.908 -1384.854 0.000 -1431.040 -1384.854 -1268.471 222.231 
300.00 129.570 155.709 154.911 -1384.615 0.239 -1431.327 -1384.870 -1267.748 220.735 
400.00 150.143 195.809 160.241 -1370.627 14.227 -1448.950 -1392.648 -1228.134 160.378 
500.00 173.167 231.709 170.992 -1354.496 30.358 -1470.350 -1392.739 -1186.970 124.002 
509.00 175.450 234.819 172.094 -1352.927 31.927 -1472.450 -1392.626 -1183.268 121.429 

References 

Phase Al tS Cy Remarks 

SOL-3 Jal Ja2 Ja2 TPT(SOL-—3 — SOL-1)= 509., L= 6.887 +/— 0.084 kJ 

NaTe SODIUM TELLURIDE 150.590 

Phase if Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) i} I kJ / mol ] { - 

SOL 298.15 52.225 80.333 80.333 -175.730 0.000 =199:681 -175.730  —169.582 29.710 
300.00 52.258 80.656 80.334 -175.633 0.097. -199.830 -175.733 -169.544 29.520 
400.00 54.057 95.936 82.405  -170.318 5.412  -208.692 -178.724  -167.232 21.838 
500.00 55.856 108.192 86.376 -164.822 10.908 -218.918 -179.236 -164.299 17.164 
600.00 57.656 118.535 90.895 -159.146 16.584 -230.267 -179.703 -161.267 14.040 
633.00 58.249 121.637 92.418 -157.234 18.496 -234.230 -179.852 -160.249 13.224 

References 

Phase inl HS Cy Remarks 

SOL Tk1 e Tk1 DPT= 633. (LIQ + Na2Te) 


] 


] 


405.790 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
728.00 


LIQ 728.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase int if & 


SOL Tk1 
LIQ Tk1 


Cy 


100.309 
100.401 
105.378 
110.354 
115.330 
120.307 
121.700 


122.000 
122.000 
122.000 
122.000 
122.000 
122.000 
122.000 
122.000 
122.000 


SODIUM TRITELLURIDE 


) —(G-H298)/T H H-H298 G 
J/(K mol) it kJ / mol 


134.725 134.725  —-125.520 0.000  -165.688 
135.346 134.727 -125.334 0.186  -—165.938 
164.911 1388724 —115.045 10.475 —181.010 
188.960 146.437  -104.259 21.261 — 198.739 


209.519 NSO:277 —92'975" 32:045 — -=—218:686 
227.671 164.347 —81.193 44327 -240.563 
232.417 166.874 -77.805 47.715 -247.004 
40.231 29.288 
272.648 166.874 -48.517 77.003 -247.004 
284.154 176.920 —39:733 85.787 > “—2677056 
298.523 189.648 —2/.080)) 97.981 ¥—2960:204 
311.377 201.190 —15.333 110.187 —326.710 
323.005 211.744 —3.1383 122.387 —358.438 
333.620 221.464 9.067 134.587 —391.277 
343.386 230.472 21.267 146.787 —425.134 
352.427 238.864 33.467 158.987 —459.930 
360.844 246.719 45.667 171.187 -—495.599 


AH; AG; 
200200 — OOO 75 
120.0298 1 09:954. 
— 128.917 9923 
N29 90 SENS 
— 131.064 — 83.774 
—132.278 —75.798 
— 185.147 —73.143 
= OO1009 —73.143 
— 157.300 — 64.893 
— 159.284 — 53.223 
— 161.268 — 41.333 
— 163.273 — 29.242 
— 262.081 — 14.527 
— 263.256 6.150 
— 403.750 34.392 
— 400.203 65.564 


Na2Te SODIUM TELLURIDE 173.580 


Phase 1 Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] ——— UG [nate eal kJ / mol ] ees | 


SOL 298.15 THESE WS LOLSKO, 115.060 -—313.800 0.000 -348.105 -313.800 -302.665 53.026 
300.00 77.362 115.538 115.061 — 313.657 0.143  -348.318 -313.809 -302.596 52.687 
400.00 78.743 137.983 Wee = Si0}s) felsy2 7.948  -361.045 -319.931 — 298.339 38.959 
500.00 80.124 155.703 123.919 -297.908 15.892 -375.760 -321.097 -292.803 30.589 
600.00 81.504 170.433 130.478 -289.827 23.973 -392.087 -322175 -287.042 24,989 
700.00 82.885 183.100 137.111 -281.607 32.193 -409.778 -323.208 -281.105 20.976 
800.00 84.266 194.258 143.571 -—273.250 40.550 -428.657 -341.859  -273.140 17.834 
900.00 85.646 204.263 149.768  -264.754 49.046 -448591 -342.904 -—264.486 15.350 

1000.00 87.027 213.358 1195:07, 9 — 2.5 081/2 1.0/0 4 09 47 0R S40: 30mm 200M26 13.358 
1100.00 88.408 221.718 161.308  -247.349 66.451 —491.238 —344.621 — 246.874 11.723 
1200.00 89.789 229.469 166.669  -238.439 75.361 -513.802 -538.898 -—233.073 10.145 


1300.00 91.169 236.711 171.781 — 229.391 84.409 —537.115 -537.773 — 207.632 8.343 
1308.00 91.280 237.271 172.180 — 228.661 85.139 —539.011 -537.677 — 205.601 8.211 
10.556 13.807 
LIQ 1308.00 96.232 247.826 172.180 —214.854 98.946 =539.011 —523.870 — 205.601 8.211 
1400.00 96.232 254.368 177.368 -—206.001 107.799 —562.116 -—568.745 — 180.778 6.745 
1500.00 96.232 261.007 182.725 —196.378 117.422 —587.888 -565.471 — 153.180 5.334 
References 


Phase H/S Cy 


SOL Tk1 e 
LIQ Tk1 e 


121.929 


Phase il 
[K] 


SOL=1 29815 
300.00 
400.00 
500.00 
600.00 
666.00 


SOL-2 666.00 
700.00 
800.00 
900.00 
903.00 


LIQ 903.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 
Phase rhs) 


SOE=| Nb1 
SOL—2 Tk1 
LIQ Tk1 


— 


Cy 


97.570 
97.958 
aA 
118.252 
121.946 
123.601 


123.601 
124.298 
125.935 
127.156 
127.188 


142.256 
142.256 
142.256 
142.256 
142.256 
142.256 
142.256 


S  -(G-H298)/T 


J/(K mol) 


113.679 
114.284 
144.626 
170.334 
192.249 
205.064 
1.571 
206.634 
212.806 
BZN Tl 
244.423 
244.846 
31.369 
276.215 
290.730 
304.288 
316.666 
328.053 
338.595 
348.410 


SODIUM METAVANADATE 


H H-H298 G 

oa kJ / mol 
113.679 -1147.650 0.000 -1181.543 
113.681 -1147.469 0.181 -—1181.754 
117.725 -1136.889 10.761 -1194.740 
125.747 —-1125.356 22.294 —-1210.524 
135,051 =1113:331 34.319 -1228.680 
141.363 -1105.226 42424 -1241.798 

1.046 
141.363 -1104180 43.470 -1241.798 
144.685 -1099.965 47.685 -1248.929 
154.265 -1087.449 60.201 -1271.062 
163.470 -1074.792 72.858 -1294.773 
163.739 -1074.410 73.240 -1295.507 
28.326 

163.7389 -1046.084 101.566 -1295.507 
175.365 -1032:285 115.365 —1323.015 
186.479 -1018.060 129.590 -1352.777 
196.820 -1003.834 143.816 -1383.834 
206.483 -—989.609 158.041  -1416.077 
215.547 -—975.383 172.267 -1449.416 
224.081 -—961.157 186.493 -1483.772 


AHs 


—1147.650 
—1147.649 
—1149.713 
—1148.532 
—1146.984 
—1145.866 


—1144.820 
— 1144227 
—1142.460 
—1140.702 
—1140.650 


—1112.324 
OO 27 
—1106.323 
—1200.342 
Sit JO:007 
—1193.620 
—1190.516 


— 1065.835 
— 1065.328 
— 1037.746 
— 1009.879 
— 982.290 
— 964.233 


— 964.233 
Wein WZ 
— 928.121 
— 901.434 
— 900.637 


— 900.637 
— 878.057 
— 855.080 
— 829.922 
—799.194 
— 768.726 
—738.485 


1007 


NaVO3 


log Ky 
[ = 


186.730 
185.490 
135.516 
105.501 
85.516 
75.625 


79.625 
71.265 
60.600 
52.318 
52.098 


52.098 
45.865 
40.604 
36.126 
82.112 
28.682 
25.716 


] 


1008 


Na3VO4 SODIUM ORTHOVANADATE 183.908 
Phase Y Cp Ss —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) i) Ih kJ / mol [ - 
SOL-C 298.15 164.849 190.000 190.000 -1763.451 0.000 -1820.099 -—1763.451 -1643.126 287.869 
300.00 165.279 191.021 190.003 -1763.146 0.305 -1820.452 -1763.457 -1642.380 285.964 
400.00 181.296 241.039 196.714 -1745.721 17.730 -1842.136 -1771.405 -1601.388 209.120 
500.00 190.092 282.516 209.848 -1727.117 36.334 -—1868.375 -1770.884 -1558.925 162.860 
600.00 196.045 317.728 224.968 -1707.795 55.656 -—1898.432 -1769.651 -1516.640 132.035 
700.00 200.656 348.307 240.451 -1687.952 75.499 -1931.767 -1767.949 -1474.600 110.036 
800.00 204.552 375.361 255.656  -—1667.687 95.764 -1967.976 -1765.919 -—1432.829 93.554 
900.00 208.032 399.658 270.329 -1647.055 116.396 -2006.747 -1763.665 -—1391.326 80.750 
1000.00 211.254 421.745 284.383 -1626.089 137.362 -2047.834 -1761.283 -1350.082 70.521 
1100.00 214.307 442.024 297.805 -1604.810 158.641 -2091.036 -1758.849 -—1309.079 62.163 
1200.00 217.246 460.798 310.615 -1583.231 180.220 -2136.189 -—2046.712 -1260.976 54.889 
1300.00 220.103 478.300 322.848 -1561.363 202.088  -2183.153 —2041.573 -1195.706 48.044 
1400.00 222.902 494.714 334.544 -—1539.213 224.238 -2231.813 -—2036.335 -1130.835 42.192 
1473.00 224.916 506.095 342.766 -1522.867 240.584 -2268.345 -—2032.453 -1083.719 38.430 
References 
Phase H/S C, Remarks 
SOL-C Nb1 e Tk1 MPT= 1473. 
Na4V207 SODIUM PYROVANADATE 305.838 
Phase T Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) eli kJ / mol ] [ - 
SOL 298.15 269.736 318.398 318.398 -—2926.281 0.000 -—3021.211 -—2926.281 -2728.530 478.027 
300.00 270.555 320.069 318.403  -2925.781 0.500 -—3021.802 -—2926.272 -2727.303 474.866 
400.00 300.330 402.535 329.445 -—2897.045 29.236 -3058.059 —2935.553 -2660.316 347.402 
500.00 315.662 471.353 351.144 -2866.176 60.105 -3101.853 -2933.118 -—2591.759 270.759 
600.00 325.309 529.814 376.174 -—2834,097 92.184 -3151.985 -—2929.607 -—2523.803 219.717 
700.00 332.273 580.508 401.824 -2801.202 125.079 -3207.558 -—2925.462 -—2456.490 183.306 
800.00 337.805 625.249 427.010 -—2767.689 158.592 -3267.889 -—2920.932 -—2389.800 156.038 
900.00 342.506 665.315 451.301 -2733.669 192.612 -3332.452 -—2916.189 -2323.692 134.864 
933.00 343.933 677.674 459.090 -—2722.342 203.939 -3354.612 -—2914.605 -2301.996 128.879 
71.078 66.316 
LIQ 933.00 372.376 748.753 459.090 -2656.026 270.255 -3354.612 —2848.289 -—2301.996 128.879 
1000.00 372.376 114.577 479.373 -—2631.077 295.204 -3405.654 —2843.260 -2262.943 118.204 
1100.00 372.376 810.068 507.848 -2593.839 332.442 -3484.914 —2836.141 -2205.260 104.719 
1200.00 372.376 842.469 534.403 -2556.602 369.679 -3567.565 -—3216.590 -2138.440 93.084 
1300.00 372.376 872.275 559.262 -2519.364 406.917 -3653.322 —3206.862 -2048.991 82.329 
1400.00 372.376 899.871 582.618 -2482.127 444.154 -3741.946 -3197.486 -1960.278 73.139 
1500.00 372.376 925.562 604.634 -2444.889 481.392 -3833.232 -3188.468 -1872.223 65.197 
References 
Phase H/S Gr Remarks 
SOL Nb1 ) Tk1 TPT= 697. 


LIQ Tk1 


e 


] 


] 


293.827 


Phase = T 
[K] 


SsOL=1 ©298415 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
864.00 


SOL-2 864.00 
900.00 
969.00 


LIQ 969.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 
Phase eas 


SOL-1 Jat 
SOL-2 Jat 
LIQ Jat 


——— 


Cp 


139.778 
140.121 
155.325 
167.371 
178.266 
188.647 
198.763 
205.155 


209.200 
209.200 
209.200 


209.200 
209.200 
209.200 
209.200 
209.200 
209.200 
209.200 


SODIUM TUNGSTATE 


S  -~(G-H298)/T H H-H298 G 
J/(K mol) l[ kJ / mol 


160.331 160.331 -1544.733 0.000 -1592.536 
161.197 160.334 -1544.474 0.259 —1592.833 
203.715 166.028 -1529.658 15.075 -1611.144 
239.701 177.253, = 15131509 _ 31.224°" —1633.359 
271.190 190.337 -1496.221 48512 -1658.935 
299.454 203.939 -1477.873 66.860 -1687.490 
325.307 217.516 -1458.501 86.232 -1718.746 
340.847 226.081 -1445.575 99.158 -1740.067 
39.854 34.434 
380.701 226.081 -—1411.141 133.592 -1740.067 
389.241 232.437 -—1403.610 141.123 -1753.927 
404.695 244160 -1389.175 155.558 -1781.324 
24.560 23.799 
429.255 244160 -1365.376 179.357 -1781.324 
435.843 250.001 -1358.891 185.842 -1794.734 
455.782 267.816 -1337.971 206.762 —-1839.331 
473.984 284.249 -1317.051 227.682  -1885.832 
490.729 299.497 -1296.131 248.602 -1934.079 
SOSA Sill Wea Asse = ICs Heky/ 
520.666 327.038 -1254.291 290.442 -2035.290 


1009 


Na2W0O4 
AH; AG; log Ky 
=| [ as 

—1544.733 -1429.786 250.493 
—1544.732 -1429.073 248.824 
-—1549.566 -1390.156 181.536 
-—1548.252 -1350.432 141.079 
—1545.874 -1311.074 114.139 
-—1542.539 -1272.192 94.932 
-—1538.304 -1233.850 80.562 
—1535.1387  -1209.614 73.129 
-1500.703 -1209.614 73.129 
—1498.687 -1197.527 69.503 
—1494.883 -1174.581 63.317 
-—1471.084 -1174.581 63.317 
—1469.401 -1165.122 60.860 
—1464.095 -1134.953 53.894 
—1652.519 -1100.376 47.898 
-—1645.792 -1054.637 42.376 
—1639.172 -1009.413 37.662 
— 1632.654 — 964.658 33.592 


] 


1010 


Nb 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2740.00 


LIQ 2740.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


Cp 


24.607 
24.633 
25.448 
25.893 
26.290 
26.691 
27.103 
27.523 
27.948 
28.376 
28.806 
29.235 
29.663 
30.090 
30.515 
30.939 
31.362 
31.783 
32.204 
32.624 
33.043 
33.463 
33.883 
34.304 
34.727 
35.151 
35.321 


33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 


S 


J/(K mol) 


36.401 
36.553 
43.770 
49.499 
54.255 
58.337 
61.928 
65.145 
68.067 
70.750 
73.238 
75.560 
77.743 
79.804 
81.759 
83.622 
85.402 
87.109 
88.750 
90.332 
91.859 
93.337 
94.770 
96.162 
97.516 
98.834 
99.352 
9.623 
108.976 
109.701 
110.875 
112.010 
113.108 
114.170 
115.200 
116.199 
117.170 
118.113 
119.030 
di19:922 
120.792 
121.639 


~(G—-H298)/T 


H 


NIOBIUM 


H-H298 


G 
kJ / mol 


0.000 
0.046 
2.556 
5.124 
7.733 
10.382 
13.072 
15.803 
18.577 
21.393 
24.252 
27.154 
30.099 
33.086 
36.117 
39.189 
42.305 
45.462 
48.661 
51.903 
55.186 
58.511 
61.878 
65.288 
68.739 
72.233 
73.643 
26.368 
100.011 
102.019 
105.366 
108.713 
112.061 
115.408 
118.755 
122.102 
125.449 
128.797 
132.144 
135.491 
138.838 
142.185 


0.000 

0.046 

2.556 

5.124 

7.733 
10.382 
13.072 
15.803 
18.577 
21.393 
24.252 
27.154 
30.099 
33.086 
36.117 
39.189 
42.305 
45.462 
48.661 
51.903 
55.186 
58.511 
61.878 
65.288 
68.739 
72.233 
73.643 


100.011 
102.019 
105.366 
108.713 
112.061 
115.408 
118.755 
122.102 
125.449 
128.797 
132.144 
135.491 
138.838 
142.185 


— 10.853 
— 10.920 
— 14.952 
- 19.625 
— 24.820 
— 30.454 
— 36.471 
— 42.827 
— 49.490 
— 56.433 
— 63.633 
-—71.075 
—78.741 
— 86.619 
— 94.698 
— 102.968 
— 111.420 
— 120.046 
— 128.839 
— 137.794 
— 146.904 
— 156.164 
— 165.570 
STANT 
— 184.801 
194,619 
— 198.582 


— 198.582 
— 205.143 
SPANO. 
STL 
— 238.573 
— 249.937 
— 261.406 
—272.976 
— 284.645 
— 296.409 
— 308.266 
— 320.214 
— 332.250 
— 344.372 


AH; AG; 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


92.906 


Phase Th 
[K] 


LIQ 4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 
5013.00 


References 


Phase mn tS 


SOL-1 Hu1 
LIQ Hu1 


(ee 


Cy 


33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 
33.472 


Cp 


Hu1 
Hu1 


S —(G-H298)/T 


J/(K mol) 


122.466 
123.272 
124.060 
124.829 
125.582 
126.317 
127.037 
127.742 
128.432 
129.108 
129.195 


Remarks 


Hu1 


NIOBIUM [continued] 


H H-H298 G 

I Il kJ / mol 
86.970 145.533 145.533 -356.577 
87.825 148.880 148.880 -—368.864 
88.658 152.227 152.227 -381.231 
89.472 155.574 155.574 —393.676 
90.266 158.921 158.921  -406.196 
91.042 162.269 162.269 -418.791 
91.800 165.616 165.616 — 431.459 
92.541 168.963 168.963 -444.198 
93.267 172.310 172.310 — 457.007 
93.977 175.657 175.657 — 469.884 
94.068 176.092 176.092  -471.563 


BPT= 5013., L= 683.2 kJ 


AH;y AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1011 


1012 


Nb{g] 


Phase 


GAS 


" 
[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


_——— 


Cp 


30.166 
30.163 
29.614 
28.834 
28.080 
27.402 
26.807 
26.294 
25.859 
25.500 
Zor 
24.991 
24.835 
24.740 
24.702 
24.719 
24.788 
24.905 
25.068 
25.273 
25.518 
25.799 
26.114 
26.460 
26.833 
27.231 
27.651 
28.090 
28.545 
29.013 
29.491 
29.896 
30.337 
30.771 
31.198 
31.615 
32.021 
32.415 
32.797 
33.166 
33.521 
33.863 
34.192 
34.507 
34.809 
35.097 
35.373 
35.637 
35.888 


J/(K mol) 


186.256 
186.442 
195.058 
201.583 
206.772 
211.049 
214.668 
217.795 
220.542 
222.989 
AS) | S19) 
227.204 
229.050 
230.760 
232.355 
233.853 
235.267 
236.610 
237.892 
239.120 
240.301 
241.441 
242.546 
243.619 
244.664 
245.684 
246.682 
247.660 
248.619 
249.563 
250.492 
251.405 
252.304 
253.190 
254.062 
254.923 
255.771 
256.608 
257.434 
258.248 
259.052 
259.844 
260.627 
261.399 
262.160 
262.912 
263.654 
264.386 
265.109 


NIOBIUM (GAS) 


S$ =(G-H298)/T H H-H298 G 

lat kJ / mol 
186.256 72N.3822 0.000 665.790 
186.256 721.378 0.056 665.445 
187.435 724.371 3.049 646.348 
189.639 727.294 5.972 626.503 
192.077 730.139 8.817 606.076 
194.491 732.912 °° 11.590 585.178 
196.793 735.622 14.300 563.888 
198.956 738.277 16.955 542.261 
200.980 740.884 19.562 520.342 
202.872 743.451 22.129 498.163 
204.642 745.986 24.664 475.752 
206.301 748.495 = 27.173 453.130 
207.861 750.986 29.664 430.316 
209.331 753.464 32.142 407.325 
210.721 755.936 34.614 384.168 
212.038 758.407 37.085 360.857 
213.290 760.882 39.560 337.401 
214.482 763.366 42.044 313.806 
215.621 765.864 44.542 290.081 
216.711 768.381 47.059 266.230 
217.756 770.920 49.598 242.258 
218.761 773.486 52.164 218.171 
PES, 776.081 54.759 193.971 
220.664 778.710 57.388 169.663 
221.567 781.374 60.052 145.248 
222.441 784.077 62.755 120.731 
223.289 786.821 65.499 96.112 
224.113 789.608 68.286 71.395 
224.914 792.440 71.118 46.581 
225.694 (WX shi 21.672 
226.454 798.242 76.920 -3.331 
227.196 801.210 79.888 — 28.426 
227.922 804.222 82.900 =O SiOie 
228.631 807.277 85.955 — 78.886 
229.325 810.376 89.054 -104.249 
230.006 813.516 92.194  —129.698 
230.672 816.698 95.376 —155.233 
231.327 819.920 98.598 -180.852 
231.969 823.181 101.859  -206.554 
232.600 826.479 105.157 -232.339 
233.220 829.813 108.491 — 258.204 
233.830 833.183 111.861 — 284.149 
234.431 836.586 115.264  -310.172 
235.021 840.021 118.699 -336.274 
235.603 843.486 122.164 -362.452 
236.176 846.982 125.660  -388.705 
236.741 850.505 129.183 -415.034 
237.298 854.056 132.734  -441.436 
237.847 857.632 136.310  -467.911 


AH; AG; 
721.322 676.643 
721.332 676.366 
721.815 661.300 
722.170 646.128 
722.406 630.895 
722.530 615.632 
722.550 600.359 
722.473 585.088 
722.307 569.832 
722.058 554.595 
721.734 539.385 
721.341 524.205 
720.887 509.057 
720.378 493.944 
719.819 478.867 
719.217 463.825 
718.577 448.820 
717.904 433.852 
717.203 418.920 
716.478 404.024 
715.734 389.162 
714.975 374.335 
714.203 359.541 
713.422 344.780 
712.635 330.049 
711.844 315.350 
684.802 301.255 
684.242 «287.567 
683.726 273.898 
683.257 260.245 
682.835 246.606 
682.455  —- 232.980 
682.119 219.364 
681.828 205.758 
681.579 192.160 
681.373 178.568 
681.207 164.981 
681.082 151.398 
680.995 137.817 
680.946 124.239 
680.934 110.660 
680.956 97.082 
681.011 83.503 
681.099 69.923 
681.218 56.340 
681.366 42.754 
681.543 29.165 
681.746 15.571 
681.975 1.974 


92.906 


log K; 
[ = 


— 118.545 
— 117.766 
— 86.357 
—67.501 
— 54.924 
— 45.939 
CW RSS) 
— 33.958 
—29.765 
— 26.336 
— 23.479 
— 21.063 
— 18.993 
—17.201 
— 15.633 
— 14.252 
— 13.024 
— O27 
— 10.941 
— 10.050 
—9.240 
—8.501 
=] .620 
—7.204 
-6.631 
-—6.101 
— 5.620 
—5.180 
-—4.769 
— 4.385 
—4.025 
-—3.688 
—3.370 
=O: 00H 
— 2.788 
=21521 
— 2.268 
— 2.028 
— 1.800 
O83 
=1576 
—1.179 
-0.991 
-0.812 
—0.640 
-0.475 
-0.317 
-0.166 
-0.021 


] 


1013 


92.906 NIOBIUM (GAS) [continued] Nb{g] 
Phase U C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
ie (Kime) el kJ / mol i 
GAS 5100.00 36.128 265.822 238.388 861.233 139.911 —494.457 0.000 0.000 0.000 
5200.00 36.357 266.525 238.922 864.858 143.536 -—521.075 0.000 0.000 0.000 
5300.00 36.576 267.220 239.450 868.505 147.183 — 547.762 0.000 0.000 0.000 
5400.00 36.784 267.906 239.970 872,173 ~150.851 —574.518 0.000 0.000 0.000 
5500.00 36.983 268.583 240.485 875.861 154.539 —601.343 0.000 0.000 0.000 
References 
Phase nl PS Cp 
GAS Jal Jal 
114.528 NIOBIUM DIBORIDE NbB2 
Phase Tl Cr S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) jal kJ / mol ] { - 
SOL 298.15 47.885 37.656 37.656 — 251.040 0.000 —262.267  -251.040 — 247.938 43.438 
300.00 48.087 37.953 37.657 — 250.951 0.089 — 262.337 -251.039 — 247.919 43.166 
400.00 56.516 53.035 39.656 — 245.688 5.352 —266.902 -251.016 — 246.885 32.240 
500.00 62.488 66.314 43.687 — 239.726 11.314 —272.884 -—251.083 — 245.845 25.683 
600.00 67.492 78.159 48.463 — 233.222 17.818 —280.118 -251.149 — 244.791 21.311 
700.00 72.039 88.909 53.484 — 226.243 24.797 —288.479 -251.129 — 243.731 18.187 
800.00 76.343 98.811 58.539 — 218.822 32.218 -—297.871 -250.964 — 242.683 15.846 
900.00 80.505 108.044 63.532 —210.979 40.061 -—308.219 -250.617 — 241.667 14.026 
1000.00 84.580 116.738 68.422 — 202.724 48.316 —319.462 -250.060 — 240.700 12.573 
1100.00 88.596 124.988 73.193 — 194.065 56.975 —331.552 -249.277 — 239.800 11.387 
1200.00 92.574 132.868 77.840 — 185.006 66.034 —344.447 -248.255 — 238.982 10.403 
1300.00 96.524 140.434 82.365 —175.551 75.489 —358.115 -246.985 — 238.259 9.573 
1400.00 100.455 147.731 86.775 -— 165.702 85.338 —372.525 -245.460 — 237.643 8.867 
References 
Phase int es Cy 
SOL Kul Kul 


] 


1014 


NbBr5 NIOBIUM PENTABROMIDE 492.426 
Phase V C, Ss —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) lil kJ / mol [ - 
SOL 298.15 147.904 258.780 258.780 — 556.430 0.000 —633.585 -—556.430 —509.279 89.224 
300.00 147.904 259.695 258.783 —556.156 0.274 —634.065 -556.552 — 508.986 88.622 
400.00 147.904 302.245 264.585 —541.366 15.064 —662.264 -630.477 —477.770 62.390 
500.00 147.904 335.249 275.540 —526.575 29.855 —694.200 -627.485 — 439.943 45.960 
527.00 147.904 343.027 278.800 —522.582 33.848 —703.357 -—626.697 — 429.836 42.604 
45.571 24.016 
LIQ 527.00 206.397 388.598 278.800 — 498.566 57.864 —703.357 -602.681 — 429.836 42.604 
600.00 206.397 415.374 293.823 — 483.499 72.931 —732.724 -596.314 — 406.316 S5isie 
635.00 206.397 427.076 300.848 -— 476.275 80.155 —747.468 -—593.277 — 395.320 32.519 
References 
Phase H/S Cy Remarks 
SOL Jal Jal 
LIQ Jat Jal Jat NBPT= 635. 
NbBr5([g] NIOBIUM PENTABROMIDE (GAS) 492.426 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) i | kJ / mol ] [ - 
GAS 298.15 125.803 449 262 449.262 — 443.588 0.000 -—577.535 -443.588 — 453.229 79.404 
300.00 125.884 450.040 449.264 — 443.355 0.233 —578.367 -443.751 — 453.288 78.925 
400.00 128.842 486.716 454.245 — 430.599 12.989 —625.286 -—519.711 -— 440.792 57.562 
500.00 130.291 515.639 463.733 -417.635 25.953 —675.455 -518.545 — 421.197 44.002 
600.00 oieOs 539.472 474.429 — 404.562 39.026 -—728.245 -517.377 — 401.838 34.983 
700.00 131.605 559,722 485.203 —391.425 52.163 —783.230 -516.227 — 382.672 28.555 
800.00 131.935 577.319 495.642 — 378.246 65.342 —840.101 -515.107 — 363.670 23.745 
900.00 132.163 592.872 505.598 — 365.041 78.547 —898.626 -514.026 — 344.806 20.012 
1000.00 132.327 606.806 515.034 — 351.816 91.772 -—958.622 -—512.989 — 326.060 17.032 
1100.00 132.449 619.424 523.960 —338.577 105.011 -1019.944 -511.998 — 307.415 14.598 
1200.00 132.542 630.953 532.402 —325.327 118.261 -1082.471 -—511.057 — 288.858 12.574 
1300.00 132.614 641.565 540.397 —312.069 131.519 -1146.104 -510.165 — 270.378 10.864 
1400.00 132.671 651.395 547.978 -298.805 144.783  -1210.758 -—509.324 — 251.965 9.401 
1500.00 WC TANI 660.550 555.181 —285.535 158.053 -1276.360 -508.535 — 233.610 8.135 
1600.00 132.754 669.116 562.038 —272.262 171.326 -1342.848 -507.798 — 215.306 7.029 
1700.00 132.785 677.166 568.575 —258.985 184.603 -1410.166 -507.113 — 197.047 6.055 
1800.00 132.810 684.756 574.821 —245.705 197.883 -1478.266 -—506.481 — 178.826 5.189 
1900.00 132.831 691.937 580.798 — 232.423 211.165 -1547.104 -505.901 — 160.639 4.416 
2000.00 132.849 698.751 586.527 —219.139 224449 -1616.641 -505.374 — 142.481 3.721 
References 
Phase H/S C, 


GAS Jat 


101.903 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase was 


SOL Tk1 


— == 


Cy 


33.345 
33.435 
36.919 
39.037 
40.617 
41.944 
43.136 
44.249 
45.313 
46.345 
47.355 
48.350 
49.334 
50.310 
51.280 
52.245 
53.206 


L1,e 


S —(G-H298)/T 


J/(K mol) 


31.924 
32.130 
42.279 
50.759 
58.021 
64.384 
70.064 
75.209 
79.927 
84.294 
88.370 
92.200 
95.819 
99.256 
102.534 
105.672 
108.686 


NIOBIUM 0.702—CARBIDE 


H H-H298 G 

iy At kJ / mol 
31.924 —117.152 0.000 — 126.670 
31.925 —117.090 0.062 — 126.729 
33.285 —-113.554 3.598 — 130.466 
35.955 —109.750 7.402 — 135.130 
39.042 — 105.764 11.388 —140.577 
42.217 — 101.635 Ban 7/ — 146.704 
45.349 — 97.380 19.772 — 153.431 
48.385 -93.010 24.142 — 160.699 
51.307 —88.532 28.620 — 168.459 
54.110 -—83.949 33.203 — 176.673 
56.797 -79.264 37.888 — 185.308 
59.374 -74.478 42.674 — 194.339 
61.849 —69.594 47.558 — 203.741 
64.230 -—64.612 52.540 —213.496 
66.522 —59.5382 57.620 — 223.587 
68.733 -—54.356 62.796 —233.999 
70.870 — 49.083 68.069 — 244.717 


1015 


NbCO0.702 
AH; AG; log Kg 
[ = 

—117.152 —114.535 20.066 
—117.148 —114.519 19.940 
—116.899 —113.680 14.845 
— 116.660 —112.903 11.795 
-116.467  -112.171 9.765 
—116.318 —111.467 8.318 
—116.194  -110.783 12233 
-—116.078 —110.113 6.391 
—115.961 — 109.457 STAT 
— 115.833 — 108.813 5.167 
— 115.689 —108.181 4.709 
—115.522  —107.561 4.322 
—115.327 —106.956 3.991 
—115.100 -106.366 3.704 
—114.836 -105.792 3.454 
—114.5383 -105.236 3.234 
-—114.189 -104.699 3.038 


1016 


NbC0.825 


Phase 1 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase al 7 as 


SOL Tk1 


L1,e 


J/(K mol) 


32.928 
33.146 
43.896 
52.901 
60.606 
67.343 
73.340 
78.758 
83.711 
88.284 
92.539 
96.525 
100.282 
103.841 
107.226 
110.458 


NIOBIUM 0.825—CARBIDE 


S  -(G-H298)/T H H-H298 G 

1 kJ / mol 
32.928 -124.265 0.000 —-134.083 
32.929 -124.200 0.065 -134.144 
34.368  -120.454 3.811 -138.012 
37199 -116.414 7.851 -142.865 
40.474 -112.186 12.079 -148.549 
43.841 -107.814 16.451 -154.954 
47.160 -108.321 20.944 -161.993 
50.375 —-98.720 25.545 -169.602 
53.464  -94.018 30.247 -177.729 
56.425  -89.220 35.045 -186.332 
59.259  -84.329 39.936  -195.376 
61.974  -79.348 44.917 -204.831 
64.577 -74.278 49.987 -214.673 
67.077 -69.119 55.146 -224.881 
69.482 -63.874 60.391  -235.435 
71.798  -58.542 65.723 -246.321 
74,082.) =53.425) 71.140 9 =257,522 


113.554 


AH; AG; 
—124.265  -121.729 
—124.259 -121.713 
—123.933  —120'91S 
— 123.629 -120.194 
= 123.395) © —119;530 
—123.232  -—118:900 
=1 23.110 1 —WW6i289 
—1'23:029 ees IsO9I 
122559" = 117,102 
22:09 (an Oro 
22: 000nee 1101942 
lt 2 sf OOM also 00 
-—122.683 —-—114.804 
— 122.581 —114.245 
=122:457 =———113:693 
1223062" —11350 
SWAT Wee Ten 7/ 


103.440 


log Kg 


104.917 


Phase Vy 


i Er Ser 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase nf S§ 


SOL Nb1 


Sh1,L1 


NIOBIUM CARBIDE 


S  -(G-H298)/T 


J/(K mol) 


35.401 
35.629 
47.060 
56.773 
65.119 
72.420 
78.913 
84.769 
90.109 
95.027 
SO9)1 
103.856 
107.865 
111.651 
115.243 
118.664 
121.933 


Remarks 


Tk1 


H H-H298 G 

len kJ / mol 
35.401 — 138.900 0.000  -149.455 
35.402 -138.832 0.068  -149.520 
36.925 -134.846 4.054  -153.670 
39.950  -—130.488 8.412  -158.875 
43.466 -125.908 12.992 -164.979 
47.091 — 121.170 AO —171.864 
50.671 -116.306 22.594  -179.436 
54.139 —111.334 27.566 — 187.625 
57.473 -106.264 32.636 -196.373 
60.666 -101.104 37.796  -205.633 
63.722 —95.858 43.042 — 215.367 
66.647 —90.529 48.371 — 225.541 
69.449 —85.119 53.781 — 236.129 
72.138 —79.630 59.270 —247.107 
74.721 -74.064 64.836 -258.453 
77.206 — 68.421 70.479 — 270.150 
79.600 -62.702 76.198 — 282.181 


MPT= 3660. 


AH; AG; 
-—138.900 -—136.890 
— 138.893 -136.878 
—138.455 -136.269 
=137.996.0- =I35,007 
-137.606 -—135.371 
— 137.294 —135.024 
—137.044 -134.718 
—136.836  -—134.440 
-—136.659 -—134.183 
-—136.504 -—133.943 
—136:363  —133.717 
= 30:22 (ee 30002 
— 136.091 — 133.298 
-—135.950  —133.103 
=135:/98 9 —132:9118 
— 135.631 — 132.743 
—135.448  —132.578 


1017 


Nb2C DINIOBIUM CARBIDE 197.824 
Phase Ti GC; S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) | | kJ / mol [ - 
SOL-A 298.15 63.514 63.999 63.999 — 190.000 0.000 —209.081 -—190.000 — 185.664 32.528 
300.00 63.656 64.392 64.000 — 189.882 0.118 —209.200 -189.989 — 185.637 CY Gy 
400.00 69.081 83.533 66.573 — 183.216 6.784 —216.629 -189.381 — 184.276 24.064 
500.00 72.266 99.315 71.590 — 176.138 13.862 —225.795 -—188.770 — 183.072 19.125 
600.00 74.570 112.703 HileS5e — 168.791 21.209 —236.413 -188.222 — 181.985 15.843 
700.00 76.457 124.343 83.253 — 161.237 28.763 —248.277 -—187.744 — 180.984 13.505 
800.00 78.122 134.663 89.047 — 153.507 36.493 —261.237 -187.317 — 180.048 11.756 
900.00 79.659 143.954 94.640 — 145.617 44.383 —275.176 -186.922 -— 179.163 10.398 
1000.00 81.115 152.423 100.001 — 137.578 52.422 —290.001 -186.550 - 178.321 9.315 
1100.00 82.519 160.220 105.125 — 129.396 60.604 —305.638 -—186.189 -—177.516 8.430 
1200.00 83.888 167.459 110.022 —121.075 68.925 —322.026 -185.832 -— 176.743 7.693 
1300.00 85.231 174.227 114.703 —112.619 77.381 —339.114 -185.472 — 176.000 7.072 
1400.00 86.556 180.592 119.184 ~ 104.030 85.970 —356.858 -185.101 -— 175.286 6.540 
1500.00 87.868 186.608 123.481 —95,308 94.692 —375.221 -184.714 — 174.598 6.080 
1600.00 89.169 192.321 127.606 —86.456 103.544 —394.170 -184.307 -— 173.937 5.678 
1700.00 90.463 197.766 131.574 = STeepey Wa\Psy25) -—413.676 -—183.875 -— 173.302 5325 
1800.00 91.750 202.973 135.397 -—68.364 121.636 —433.715 -183.415 — 172.693 5.011 
References 
Phase H/S Cy Remarks 
SOL-A Nb1/L1 Tk1,e Tk1 TPT= 1503.(SOL—B), 2723.(SOL—C) / DPT= 3259.(LIQ + Nb2Cx) 
NbCI2 NIOBIUM DICHLORIDE 163.812 
Phase nl Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] (Fite il | kJ / mol ] [ - 
SOL 298.15 71.564 Wale i Wa hoy — 407.103 0.000 —442.032 - 407.103 — 364.657 63.886 
300.00 71.658 117.595 SS — 406.971 0.132 —442.249 -407.079 — 364.393 63.447 
400.00 75.438 138.778 120.016 — 399.598 7.505 —455.109 -405.684 — 350.371 45.754 
500.00 77.906 155.890 125.534 — 391.925 S.l74s} —469.870 -404.150 — 336.717 SSA 
600.00 79.859 170.272 131.823 — 384.034 23.069 -—486.197 -402.503 — 323.383 28.153 
700.00 81.568 182.713 138.224 —375.961 31.142 —503.860 -400.756 — 310.334 PRS} ANY 
800.00 83.147 193.709 144.486 — 367.725 39.378 —522.691 -398.915 — 297.541 19.427 
900.00 84.650 203.589 150.513 — 359.334 47.769 —542.565 -396.981 — 284.984 16.540 
1000.00 86.107 212.584 156.277 —350.796 56.307 —563.380 -394.958 — 272.648 14.242 
References 
Phase H/S Cy 


SOL Sc6/Sc3 


Sc3 


] 


] 
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175.511 NIOBIUM 2.33—CHLORIDE NbC12.33 

Phase i C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] —-§——— (Us tanto) ial kJ/mol =| [ - 

SOL 298.15 79.489 130.541 130.541 — 474.499 0.000 -—513.420 -474.499 — 425.068 74.470 
300.00 79.598 131.033 130.542 -— 474.352 0.147 -—513.662 -474.471 — 424.762 73.958 
400.00 83.952 154.587 133.724 — 466.154 8.345 —527.989 -472.823 — 408.435 53.336 
500.00 86.776 173.640 139.862 — 457.610 16.889 —544.4380  -471.007 — 392.545 41.009 
600.00 88.998 189.663 146.862 -— 448.818 25.681 —562.616 -—469.059 — 377.034 32.824 
700.00 90.936 203.531 153.989 -— 439.820 34.679 —582.291 -466.993 — 361.858 27.002 
800.00 92.723 215.791 160.963 — 430.636 43.863 —603.269 -464.815 — 346.986 22.656 

References 

Phase Int Fs) Cy 

SOL Nbi/e e 

187.565 NIOBIUM 2.67—CHLORIDE NbC12.67 

Phase V Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) fl kJ / mol ] [ - ] 

SOL 298.15 85.419 137.235 137.235 — 538.100 0.000 —579.017 -—538.100 —479.357 83.981 
300.00 85.535 137.764 NOie2or — 537.942 0.158 -—579.271 -538.071 — 478.992 83.400 
400.00 90.134 163.064 140.655 — 529.137 8.963 —594.362  -536.405 — 459.545 60.010 
500.00 93.094 183.512 147.247 —519.967 18.133 —611.723 -534.571 — 440.539 46.023 
600.00 95.409 200.696 154.760 —510.539 27.561 —630.956 -532.605 — 421.915 36.731 
700.00 97.420 Zilooory 162.408 -—500.896 37.204 -—651.785 -—530.519 — 403.630 30.119 
800.00 99.268 228.688 169.888 — 491.060 47.040 —674.010 -528.320 — 385.652 25.180 
900.00 101.022 240.482 177.087 — 481.045 57.055 -—697.479 -526.010 — 367.956 21.356 
1000.00 102.717 251.214 183.971 -— 470.858 67.242 -—722.071 -—523.590 — 350.523 18.309 

References 

Phase al Ys Cy 

SOL Nb1/Sc3.  Sc3 
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NbCI3 NIOBIUM TRICHLORIDE 199.264 

Phase a Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] = W/(( faa) eal kJ / mol ] [ - 

SOL 298.15 93.096 147.277 147.277 —581.576 0.000 —625.487 -—581.576 —514.850 90.200 
300.00 93.224 147.853 147.279 —581.404 OZ —625.760 -581.543 —514.436 89.571 
400.00 98.314 175.440 151.005 —571.802 9.774 —641.978 -579.653 —492 346 64.294 
500.00 101.546 197.745 158.194 —561.800 19.776 —660.673 -577.576 —470.756 49.180 
600.00 104.047 216.488 166.389 —551.517 30.059 —681.409 -575.354 —449 599 39.141 
700.00 106.203 232.692 174.729 —541.002 40.574 —703.886 -573.004 — 428.824 31.999 
800.00 108.175 247.003 182.886 — 530.282 51.294 —727.885 -—570.531 — 408.394 26.665 

References 

Phase nS Cy Remarks 

SOL Sc3 Sc3 NbCl(2.67-—3.13) 

NbCI3.13 NIOBIUM 3.13—CHLORIDE 203.873 

Phase Vv C, S —(G—H298)/T H H-H298 G AH; AG; log K; 

[K] el (US i) lh kJ / mol ] [ - 

SOL 298.15 97.404 151.461 151.461 — 605.425 0.000 —650.583 -605.425 — 535.623 93.839 
300.00 97.534 152.064 151.463 —605.245 0.180 —650.864 -605.389 — 535.190 93.185 
400.00 102.665 180.896 155.359 —595.210 NOS -—667.569 -603.291 —512.100 66.873 
500.00 105.939 204.177 162.869 —584.771 20.654 —686.859 -601.008 — 489.564 51.144 
600.00 108.482 223.724 171.426 -574.046 31.379 —708.280 -598.581 — 467.500 40.700 
700.00 110.680 240.615 180.130 — 563.086 42.339 —731.516 -596.024 — 445.854 33.270 
800.00 112.693 255.527 188.641 —551.916 53.509 -—756.338 -593.343 — 424.582 27.722 
900.00 114.600 268.911 196.829 —540.551 64.874 -—782.571 -—590.539 — 403.655 23.427 

1000.00 116.441 281.081 204.654 — 528.998 76.427 —810.079 -587.615 — 383.045 20.008 

References 

Phase H/S Cy 

SOL Sc3,Nb1 See 


] 


] 
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234.717 NIOBIUM TETRACHLORIDE NbCI4 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] = tl) ol kJ / mol —| [ - 

SOL 298.15 119.820 184.096 184.096 —694.544 0.000 -—749.4382 -694.544 — 605.535 106.087 
300.00 119.988 184.838 184.098 — 694,322 0.222 -—749.773 -694.493 — 604.983 105.337 
400.00 125.886 220.285 188.891 —681.986 12.558 -770.100 -691.602 —575.575 75.162 
500.00 128.616 248.703 198.107 — 669.246 25.298 -793.598 -688.572 —546.917 57.136 
600.00 130.099 272.296 208.562 — 656.304 38.240 —819.681 -685.509 —518.874 45.172 
700.00 130.993 292.423 219.140 — 643.245 51.299 —847.942 -682.454 — 491.343 36.664 

References 

Phase H/S Cy 

SOL Sc3 Sc3 

234.717 NIOBIUM TETRACHLORIDE (GAS) NbCI4[g] 

Phase Tr Cy 5 —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] HI in) 1} Ah kJ / mol ] [ - 

GAS 298.15 98.534 355.749 355.749 —560.991 0.000 -—667.058 -—560.991 —523.160 91.656 
300.00 98.649 356.359 $159),//5)] — 560.809 0.182 —667.716 -560.980 — 522.926 91.049 
400.00 102.717 385.380 359.680 —550.711 10.280 —704.863 -—560.327 —510.337 66.643 
500.00 104.600 408.526 367.214 —540.335 20.656 —744.598 -559.661 —497.918 52.017 
600.00 105.623 427.696 375.743 —529.819 SZ —786.437 -—559.025 — 485.629 42.278 
700.00 106.239 444.028 384.360 —519.224 41.767 —830.043 -558.432 -— 473.444 35.329 
800.00 106.640 458.242 392.726 —508.578 52.413 —875.172 -557.886 — 461.341 30.122 
900.00 106.914 470.819 400.718 — 497.900 63.091 -—921.637 -—557.391 — 449.303 26.077 
1000.00 107.110 482.094 408.301 — 487.198 73.793 —969.292 -—556.945 — 437.318 22.843 

References 

Phase H/S Cy 

GAS NbI/SCSae OCS 


] 
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NbCI5 NIOBIUM PENTACHLORIDE 270.170 
Phase il} C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) l,l kJ / mol [ - 
SOL 298.15 147.904 214.053 214.053 —797.470 0.000 —861.290 -797.470 —684.132 119.857 
300.00 147.904 214.968 214.056 -—797.196 0.274 —861.687 -797.399 — 683.428 118.995 
400.00 147.904 257.518 219.858 —782.406 15.064 —885.413 -793.787 — 645.994 84.358 
478.90 147.904 284.145 228.321 -—770.736 26.734 —906.813 -791.168 —617.087 67.307 
70.741 33.878 
LIQ 478.90 218.549 354.886 228.321 — 736.858 60.612 —906.813 -—791.168 — 617.087 67.307 
500.00 216.435 364.264 233.862 — 732.269 65.201 —914.401 -755.146 —610.957 63.826 
600.00 206.416 402.839 258.933 -711.127 86.343 —952.830 -—745.700 —583.026 50.757 
References 
Phase H/S C, Remarks 
SOL G2,Ja1 Jat 
LIQ Jat Jat Ja2 NBPT= 519.2 — 520.6 
NbCI5{g] NIOBIUM PENTACHLORIDE (GAS) 270.170 
Phase ¥ C, Ss —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) i} Il kJ / mol ] [ - 
GAS 298.15 119.036 404.117 404.117 — 703.330 0.000 -—823.817 -703.330 — 646.659 113.292 
300.00 119.180 404.853 404.119 -—703.110 0.220 -—824.566 -—703.312 — 646.307 112.532 
400.00 124.622 439.979 408.871 —690.887 12.443 —866.878 -702.268 —627.459 81.938 
500.00 127.429 468.120 418.001 —678.270 25.060 -—912.330 -701.147 —608.886 63.610 
600.00 129.050 491.508 428.358 — 665.440 37.890 —960.345 -700.013 —590.541 51.411 
700.00 130.065 511.483 438.841 — 652.480 50.850 -1010.519 -698.895 — 572.384 42.712 
800.00 130.741 528.898 449.033 —639.438 63.892 -1062.556 -697.805 — 554.386 36.198 
900.00 131.213 544 326 458.780 — 626.339 76.991  -1116.232 -696.752 — 536.522 31.139 
1000.00 131.554 558.169 468.039 — 613.200 90.1380 -1171.369 -695.739 —518.773 27.098 
1100.00 131.809 570.720 476.812 -—600.031 103.299 -1227.823 -694.771 — 501.124 23.796 
1200.00 132.003 582.198 485.123 —586.840 116.490 -1285.477 -693.849 — 483.561 21.049 
1300.00 132.154 592.770 493.002 —573.632 129.698  -1344.233 -692.975 — 466.072 18.727 
1400.00 132.274 602.568 500.482 -—560.410 142.920 -1404.005 -692.151 — 448.650 16.739 
1500.00 132.370 611.697 507.596 —547.178 156.152 -1464.724 -691.378 — 431.284 15.019 
1600.00 132.448 620.243 514.372 —533.937 169.393  -1526.325 -690.657 — 413.968 13.515 
1700.00 132.513 628.275 520.838 —520.689 182.641  -1588.755 -—689.990 — 396.696 12.189 
1800.00 132.566 635.850 527.020 —507.485 195.895 -1651.965 -689.377 —379.461 11.012 
1900.00 132.610 643.019 532.938 -494.176 209.154 -1715.912 -688.819 — 362.259 9.959 
2000.00 132.647 649.822 538.613 —480.913 222.417 -1780.557 -688.317 — 345.085 9.013 
References 
Phase H/S Cy 
GAS Jat Jal 


] 


] 
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187.898 NIOBIUM PENTAFLUORIDE NbF5 

Phase iT) C, S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K] ———— ny Kemal) I} dh kJ / mol ] [ - 

SOL 298.15 32.170 160.247 160.247 -1813.764 0.000 -—1861.542 -1813.764  -1699.530 297.751 
300.00 32.444 160.447 160.248 -1813.704 0.060 -—1861.838 -1813.895 -1698.821 295.791 
350.70 39.875 166.078 160.680  -1811.871 1.893 -1870.115 -1817.346 -1679.094 250.091 

34.240 12.008 

LIQ 350.70 140.308 200.318 160.680 -1799.863 13.901 -1870.115 -1817.346 -1679.094 250.091 
400.00 145.913 219.134 166.743 -1792.808 20.956 -1880.461 -1803.543 -1661.466 216.965 
500.00 157.281 252.914 180.682 -1777.648 36.116 -1904.105 -1799.359 -1626.415 169.910 

References 

Phase H/S Cy Remarks 

SOL L1 Pa2 

LIQ Pa2 Pa2 Pa2 NBPT= 500. (approx.) GAS (NbF5)x 

187.898 NIOBIUM PENTAFLUORIDE (GAS) NbF5{g] 

Phase vv Cy S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K] [ J/(K mol) in kJ / mol ] [ - 

GAS 298.15 103.221 382.945 382.945 —-1717.532 0.000 -1831.707 -1717.532 -1669.696 292.524 
300.00 103.564 383.585 382.947 —-1717.341 0.191 -—1832.416 -1717.531 -1669.399 290.668 
400.00 ISs673 415.284 387.187 -—1706.293 11.289 -1872.407 -1717.028 -1653.411 215.913 
500.00 1215336 441.773 395.533 -1694.412 23.120 -1915.298 -1716.123 -1637.608 171.080 
600.00 124.462 464.197 405.157 -1682.108 35.424 -1960.626 -1715.111 -1621.999 141.208 
700.00 126.390 483.538 415.005 -1669.559 47.973  -2008.035 -1714.086 -1606.562 119.883 
800.00 127.679 500.505 424.654 -1656.851 60.681 -2057.255 -1713.083- -—1591.270 103.899 
900.00 128.598 DDE, 433.936 -1644.0385 73.497  -2108.074 -1712.117  -1576.102 91.475 
1000.00 129.286 529.185 442.793 -1631.1389 86.393 -2160.325 -1711.196 -1561.039 81.540 
1100.00 129.823 541.534 451.216 -1618.183 99.349 -2213.870 -1710.322 -1546.066 73.417 
1200.00 130.257 552.849 459.221 -1605.178 112.354 -2268.597 -1709.497 -1531.170 66.650 
1300.00 130.620 563.290 466.830 -1592.134 125.398  -2324.411 -1708.721 -1516.341 60.927 
1400.00 130.930 572.981 474.070 -1579.056 138.476 -2381.230 -1707.995 -—1501.571 56.024 
1500.00 131.201 582.024 480.969 -1565.949 151.583 -2438.985 -1707.318 -1486.850 Sa 
1600.00 131.443 590.499 487.552 -1552.817 164.715 -2497.616 -1706.691 -1472.173 48.062 
1700.00 131.661 598.475 493.845 -1539.661 177.871  -2557.068 —1706.112  -1457.533 44.785 
1800.00 131.863 606.006 499.869 -1526.485 191.047 -2617.296 -1705.582 -1442.927 41.873 
1900.00 132.049 613.141 505.644 -1513.289 204.243 -2678.256 -1705.101 -1428.348 39.268 
2000.00 132.225 619.918 511.190 -1500.076 217.456  -2739.912 —-1704.668 -1413.793 36.924 

References 

Phase int AS Cy 


GAS L1 


] 
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NbFe2 NIOBIUM 2—IRON 204.600 

Phase ili C, S) —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (IN) I) Ih kJ / mol [ - 

SOL 298.15 54.402 100.002 100.002 — 46.401 0.000 —76.217 -46.401 — 49.097 8.602 
300.00 54.451 100.338 100.003 — 46.300 0.101 —76.402 — 46.438 -49.113 8.551 
400.00 57.086 116.364 102.170 — 40.723 5.678 — 87.269 — 48.624 -— 49.683 6.488 
500.00 59.722 129.386 106.350 — 34.883 W518 —99.576 —51.056 — 49.671 5.189 
600.00 62.358 140.507 Wilke — 28.779 17.622 — 113.083 — 53.737 -—49.147 4.279 
700.00 64.994 150.318 116.047 — 22.411 23.990 — 127.634 —56.677 — 48.153 3.593 
800.00 67.630 159.169 120.893 — 15.780 30.621 — 143.115 — 59.968 —46.716 3.050 
900.00 70.266 167.286 125.602 — 8.885 37.516 — 159.443 —63.868 —44 834 2.602 
1000.00 72.902 174.826 130.152 —1.727 44.674 —176.553 — 69.035 —42.458 2.218 
1100.00 75.538 181.898 134.538 5.695 52.096 — 194.393 -—75.529 — 39.456 1.874 
1200.00 78.174 188.584 138.766 13.381 59.782 — 212.920 — 80.960 —35.974 1.566 
1300.00 80.810 194.945 142.844 21.330 67.731 — 232.099 — 82.800 -—32.150 1.292 

References 

Phase H/S Ge Remarks 

SOL Nb1 Nb1,e Hut NbFe(1.7—2.3), MPT(NbFe2)= 1928. 

Nbi5 NIOBIUM PENTAIODIDE 727.429 

Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) lf kJ / mol ] [ - 

SOL 298.15 155.655 343.088 343.088 — 268.600 0.000 —370.892 -268.600 — 273.469 47.911 
300.00 155.816 344.051 343.091 — 268.312 0.288 —371.527 -268.609 — 273.500 47.621 
400.00 164.548 390.073 349.307 — 252.294 16.306 —408.323 -309.198 — 273.656 35.736 
500.00 173.280 427.729 361.333 — 235.402 33.198 —449.267 -415.359 — 254.582 26.596 
600.00 182.012 460.093 375.156 —217.638 50.962 —493.694 -409.582 — 222.955 19.410 

62.760 37.656 

LIQ 600.00 184.096 522.853 375.156 — 179.982 88.618 —493.694 -371.926 — 222.955 19.410 
619.00 184.096 528.593 379.778 — 176.484 92.116 —503.683 -370.713 —218.257 18.418 

References 

Phase n fs Cy Remarks 

SOL Nb1/A2 A2 

LIQ A2 A2 A2 BPRS" 619 = 59m kd 


106.913 


Phase 


SOL-A 


SOL-B 


LIQ 


rt 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1643.00 


1643.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2323.00 


2323.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


Mis 


Nb1 
Sh1 
Sh1 


[= 


J/(K mol) 


34.518 
34.759 
46.298 
55.754 
63.894 
71.651 
78.482 
84.604 
90.169 
95.282 
100.022 
104.449 
108.609 
112.540 
116.270 
117.819 
2.547 
120.366 
122.506 
126.093 
129.487 
132.706 
135.768 
138.687 
141.477 
142.102 
19.812 
161.914 
163.961 
166.522 
168.984 
171.353 
173.635 
175.837 


NIOBIUM NITRIDE 


S —(G-H298)/T H H-H298 G 

ia kJ / mol 

34.518 -—235.099 0.000  -245.391 
34.519) —235.027 0.072  -245.455 
36.077 —231.011 4.088  -—249.530 
39.093  -226.768 8.331 — 254.646 
42.563  -222.300 12.799  -260.637 
AGBATI. —217,267 ~ 17.832 ~=267.423 
49.797 -212.151 22.948- -274.937 
53.330  -—206.952 28.147 -283.096 
56.740 —201.670 33.429 -—291.839 
60.014 -196.305 38.794 -301.115 
63.153 -190.856 44.243 -310.883 
66.161 —185.325 49.774 —-321.109 
69.046 -—-179.711 55.388  -—331.764 
71.816 —174.013 61.086 —-—342.823 
74.479 —168.233 66.866 -—354.265 
(ODI ST ee ODt 2 O9:370 0 O09:296, 

4.184 
TOS = WON, ES2 sole} 28s) 
TENS) = Sol) WN) = Sole) 220 
79.752 —151.684 83.415 -—378.652 
82.281 —145.408 89.691 — 391.433 
84.722 -139.132 95.967 -—404.544 
87.081 -—132.856 102.243 —-—417.968 
89.361 —26:580) 108:519 431692 
91.566 -120.304 114.795 -—445.702 
92.064 -118.861 116.238  -448.963 
46.024 

92.064 —72.837 162.262 -448.963 
94.338 —68.004 167.095  -—461.509 
97.174 -—61.728 173.371 — 478.034 
99.889 -—55.452 179.647 -494.811 
102.492 —49.176 185.923 —511.828 
104.993 —42.900 192.199 -—529.078 
107.398 -—36.624 198.475  -546.552 
109.715 -30.348 204.751 — 564.243 


177.965 


AH; AG; 
—235.099)  —205:973 
=235.099!  »-—205.793 
= 230,002 190.027 
— 234.848  —-186.291 
— 234.481 — 176.611 
- 233.618 -—167.035 
— 232.746 —157.582 
—231.866 —148.239 
COU OME OOIoS 
— 230.077 —129.840 
= 229.1038) 1205768 
225: 200 eee IS 
=—22/.218) ) —102,850 
— 226.302 — 93.996 
— 225.301 — 85.208 
— 224 863 —81.449 
— 220.679 —81.449 
— 219.864 — 76.633 
—218.478 — 68.248 
—217.144 — 59.938 
— 215.862 —51.698 
— 214.629 — 43.520 
— 213.447 —35.400 
=212.313 — 27.332 
=212:059 — 25.484 
— 166.035 — 25.484 
— 165.203 — 20.839 
— 164.164 — 14.845 
— 163.173 — 8.892 
— 162.229 25910 
— 187.581 3.482 
— 186.498 10.286 
— 185.419 17.053 


1025 


1026 


Nb2N 


Phase 


SOL 


7 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2673.00 


References 


Phase 


SOL 


H/S 


Nb1/Ku1 


_———$$—— 


Shi 


DINIOBIUM NITRIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) i) II kJ / mol 


66.944 66.944 —250.601 0.000 -—270.560 

67.362 66.945 —250.476 0.125 -270.685 

87.020 69.614  —243.639 6.962 -278.447 
102.652 7T4710° 9 —236:630 — 13.971 — 287.956 
115.738 80.487 -—229.450 21.151 — 298.893 
127.066 86.349 -222.099 28502 -311.045 
137.107 92.078 -214578 36.023 -324.263 
146.166 97.593  -206.885 43.716 -338.434 
154.450 102.870  -199.020 51.581 — 353.471 
162.068 107.910  -191.027 59.574 -369.302 
169.099 112.720 -182.946 67.655 -385.865 
175.6037 “72311 -174.778 75.823 -403.106 
181.755 121.698 -166.522 84.079 -420.978 
187.511 125.896 -158.178 92.423 -—439.444 
192.952 129.918  -149.747 100.854 -458.470 
198116) = 133.779" ©—141:229' 109.372" -=478.026 
203.0385 137.491 — 132.623 117.978 -498.085 
207,730; © 141.065" 6 =123.929 126.672) ©—518.625 
212.239 144.512  -115.148 135.453 -—539.625 
216.566 147.841 —106.279 144322 —561.067 


220.732 151.060 -97.323 153.278 — 582.933 
224.752 Wei -88.279 162.322 — 605.209 
228.638 157.199 -79.148 171.453 — 627.879 
232.401 160.132 -69.929 180.672 — 650.932 
236.051 162.983 -60.623 189.978 -— 674.356 
238.649 165.014 -—53.774 196.827 — 691.682 
Remarks 
MPT= 2673. 


AH; AG; 
— 250.601 — 220.290 
-—250.594 -—220.102 
—250.237 —209.992 
- 249.834 -199.976 
- 249.364 -190.048 
-— 248.832 -180.203 
—248.244 -170.438 
-—247.602 -160.750 
—246.905  -—151.137 
-—246.193 -141.595 
-245.504 -132.117 
— 244.837  -122.695 
—244.188 —113.324 
-— 243.554  -103.998 
— 242.933 —94.715 
— 242.322 — 85.470 
— 241.721 —76.261 
— 241.127 - 67.085 
— 240.539 — 57.940 
— 239.955 — 48.825 
- 239.376 - 39.737 
— 238.799 - 30.675 
— 238.225 — 21.639 
— 237.653 — 12.626 
— 237.083 — 3.636 
— 236.668 2.913 


199.819 


log Ky 


108.906 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2210.00 


LIQ 2210.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase nt es 


SOL Ja 
LIQ Jat 


J/(K mol) 


46.024 

46.279 

58.557 

68.586 

77.066 

84.433 

90.965 

96.851 
102.220 
107.170 
WALZ 
116.079 
120.136 
123.976 
127.626 
131.111 
134.447 
137.652 
140.738 
143.718 
146.601 
146.884 

38.622 
185.506 
188.011 
190.682 
193.244 
195.705 
198.074 
200.356 
202.559 


NIOBIUM MONOXIDE 


S —(G-H298)/T H H-H298 G 

hl kJ / mol 

46.024 — 419.655 0.000 — 433.377 
46.025 — 419.579 0.076 — 433.462 
47.680 — 415.304 4.351 — 438.727 
50.889 — 410.806 8.849 — 445.099 
54.563 — 406.153 13.502 —452.393 
58.315 — 401.372 18.283 — 460.476 
61.996 — 396.479 23.176 — 469.252 
65.547 -— 391.482 28.173 — 478.647 
68.950 —386.384 33.271 — 488.605 
72.202 — 381.190 38.465 — 499.077 
75.310 — 375.901 43.754 —510.027 
78.282 —370.519 49.136 — 521.422 
81.128 — 365.044 54.611 — 533.234 
83.858 —359.478 60.177 —545.442 
86.480 — 353.821 65.834 —558.023 
89.004 — 348.074 71.581 -—570.961 
91.436 — 342.236 77.419 — 584.240 
93.785 —336.308 83.347 — 597.846 
96.056 — 330.290 89.365 —611.767 
98.255 — 324.183 95.472 —625.991 
100.387 -—317.986 101.669 — 640.507 
100.597 -—317.361 102.294 —641.975 

85.354 

100.597 -—232.007 187.648 -—641.975 
103.969 —226.359 193.296 —658.784 
107.527 -—220.083 199.572 -—677.719 
110.905 -—213.807 205.848 —696.916 
114.119 -—207.5381 212.124 —716.365 
ili/alion -—201.255 218.400 -—736.054 
120.115 -—194.979 224.676 —755.977 
122.920 —188.703 230.952 -776.123 
125.610 —182.427 237.228 —796.486 


204.686 


AH; AG; 
-419.655 -391.942 
-419.652 -391.770 
-419.373 -382.513 
-418.973 -373.343 
-418.508 -—364.260 
-418.004 -—355.258 
-417.469 -346.330 
-416.905  -—337.472 
-416.312 —-—328.677 
-415.689 -—319.944 
—415.034 —-—311.268 
-414.345 -302.649 
-—413.622 -—294.084 
—412.864  —285.571 
— 412.071 =207 WI 
-—411.242 —-—268.701 
-410.377  —-260.341 
-—409.476  —252.030 
-— 408.539 —243.768 
-407.566  —235.553 
-406.556  —227.385 
—406.453  -—226.571 
=321.099° ~—226:571 
= 320; 1/70) = 2225740 
=3195188) "9 =218'925 
-—318.258  —214.350 
—317.382 —210.212 
=316:559" ~~ —206:105 
—342.037 -—201.453 
-—341.087 -196.449 
—340.147 —191.477 


1027 


1028 


NbO2 


Phase le 
[K] 


SOL-A 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1090.00 


SOL-B 1090.00 
1100.00 
1200.00 


SOL-C 1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2175.00 


LIQ 2175.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase nhs 


SOL-A Ja 
SOL-B Jat 
SOL-C Sh1 
LIQ Sh1 


= 


J/(K mol) 


54.517 
54.873 
72.346 
86.987 
99.684 
111.022 
121.368 
130.961 
139.964 
147.659 
3.140 
150.800 
151.648 
159.730 
0.000 
159.730 
166.378 
172.532 
178.262 
182.622 
188.658 
193.405 
197.895 
202.155 
206.207 
209.122 
42.321 
251.443 
252.518 
256.703 
260.710 
264.553 
268.245 
271.798 
275.221 
PIAS) YAS) 


NIOBIUM DIOXIDE 


S —(G-H298)/T H H-H298 G 
| | kJ / mol 
54.517 —794.960 0.000 -811.214 
54.519  —794.854 0.106 = 811.316 
56.861 —788.766 6.194 -—817.704 
61.461 -782.197 12.763 -825.690 
66.796 -775.227 19.733 -835.037 
72.317 -767.867 27.093 -845.582 
77.811  -760.115 34.845 -857.209 
83.190 -751.966 42.994 -869.831 
88.421 -743.417 51.543 —-883.381 
92.997 -735.379 59.581 -896.327 
3.423 
92.997 -731.956 63.004 -896.327 
93.527 —731.027 63.933 -897.839 
98.712 -721.738 73.222 -913.414 
0.000 
98.712 -721.738 73.222 -913.414 
103.664  -713.433 81.527 -929.724 
108.367 -705.128 89.832 -946.673 
112.837 -696.823 98.137 -964.216 
117.096  -688.517 106.443 -982.313 
121.159 -680.212 114.748 -1000.930 
125.042 -671.907 123.053 -1020.035 
128.759  -663.602 131.358 -1039.602 
132.323 -655.296 139.664 -1059.607 
135.746 -646.991 147.969 -1080.026 
138.226 -640.762 154.198 -1095.602 
92.048 
138.226 -548.714 246.246 -1095.602 
139.519  -546.361 248.599 -—1101.901 
144.523 -536.947 258.013 -1127.364 
149;282>  =—527.533" © 267.427 =1153.236 
153.6165 §=518:119" 276.841 =1179:500 
158.147 -508.705 286.255 -1206.142 
162:291"=499:291 -295.669°  =12385145 
166.263 -489.877 305.083  -1260.497 
170.078  -480.463 314.497 -1288.185 
173.746 -471.049 323.911 -1316.198 


281.716 


AH; AG; 
-794.960 -739.197 
-794.953  -738.851 
-794.348 -720.229 
-793.405 -701.803 
-792.204 -683.591 
-790.747  -—665.601 
-—789.022 -647.837 
-787.010 -630.307 
-784.697 -—613.016 
—782.347 —597.666 
-—778.924 —597.666 
-778.632 -—596.004 
=77/5.791 —5/91500 
Shoo — 579.530 
-773.931 — 563.252 
-772.184 -647.112 
-770.507 -—531.094 
-—768.900 -515.186 
SAS) ARSE) SI7/7/ 
—765.885 -—483.656 
-764.476  -468.015 
-—763.1383 —452.447 
-—761.855  -—436.945 
-760.938 -425.357 
—668.890 —425.357 
-668.316  -422.561 
-—666.058  -411.441 
—663.864 -—400.418 
—661.734  -—389.485 
—659.668 —378.636 
-657.665 -367.866 
-681.974 -356.592 
-679.865 -345.008 
-677.775  -—333.497 


124.905 


log K; 


[ = 


129.504 
128.645 
94.052 
73.317 
59.512 
49.668 
42.299 
36.582 
32.021 
28.641 


28.641 
28.302 
25.226 


25.226 
22.632 
20.413 
18.494 
16.819 
15.344 
14.035 
12.867 
Ulasal te 
10.868 
10.215 


10.215 
10.033 
9.344 
8.715 
8.138 
7.607 
HN ANT 
6.652 
6.214 
5.807 


] 


265.810 


Phase 


SOL-A 


LIQ 


T 
[K] 


296.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1785.00 


1785.00 
1800.00 
1900.00 
2000.00 
2100.90 
2200.00 
2300.00 
2400.00 
2500.00 


References 


Phase 


SOL-A 
LIQ 


A ds 


Ja1,Nb1 
Sh1 


Cy 


132.025 
132.294 
144.863 
153.990 
160.763 
165.936 
169.951 
173.087 
175.532 
177.429 
178.891 
180.015 
180.890 
181.597 
182.212 
182.809 
183.357 


242.254 
242.254 
242.254 
242.254 
242.254 
242.254 
242.254 
242.254 
242.254 


Cp 


Jal 
Ja1,Sh1 


S 


J/(K mol) 


137.319 
138.136 
178.010 
211.369 
240.072 
265.260 
287.690 
307.896 
326.265 
343.088 
358.591 
372.957 
386.331 
398.836 
410.575 
421.640 
430.572 

58.412 
488.984 
491.011 
504.109 
516.535 
528.355 
539.624 
550.393 
560.703 
570.592 


DINIOBIUM PENTAOXIDE 


—(G—-H298)/T H H-H298 G 

[ kJ / mol 
137.319 -1899.536 0.000 -1940.478 
137.321 -1899.292 0.244 -1940.732 
142.673 -1885.401 14.135 -1956.605 
153.166 -1870.435 29.101 -1976.119 
165.314 -1854.681 44.855 -1998.724 
177.829  -1838.335 61.201  -2024.017 
190.186 -1821.532 78.004 -2051.685 
202.161 -1804.374 95.162 -2081.481 
213.667 -1786.938 112.598  -2113.203 
224.678 -1769.286 130.250 -2146.682 
235.200 -1751.467 148.069 -2181.776 
245.251 -1733.519 166.017 -2218.363 
254.856 -1715.472 184.064 -2256.335 
264.042 -1697.346 202.190 -2295.600 
272.838 -1679.156 220.380 -2336.076 
281.268 -1660.905 238.631 -2377.692 
288.167 -1645.343 254.193 -2413.914 

104.265 

288.167 -—1541.078 358.458 -2413.914 
289.849 -1537.444 362.092  -2421.264 
300.784 -1513.219 386.317 -2471.026 
311.264 -1488.994 410.542  -2522.064 
321.322 -1464.768 434.768  -2574.313 
330.991 -1440.543 458.993 -2627.716 
340.298 -1416.317 483.219 -2682.221 
349.268 -1392.092 507.444 -2737.779 
357.925 -1367.867 531.669 -2794.348 


AH; AGy 
—1899.536 -1765.860 
= 1899.518 —1765.031 
-—1898.077 —-1720.394 
—1895.894 -1676.213 
—1893.258 -—1632.519 
—1890.346 -1589.290 
—1887.265 -—1546.491 
—1884.082 -1504.084 
—1880.848 -1462.035 
—1877.602 -—1420.311 
—1874.373 -—1378.882 
—1871.187 —1337.721 
—1868.063 -—1296.802 
—1865.016 -1256.105 
—1862.053 -—1215.608 
—1859:177 © —1175.294 
= 1050.09 ed leoo 
-—1752.534 —1141.158 
—1751.237 —1136.026 
—1742.675 —-—1102.082 
—1734.255 -1068.585 
—1725.976 —1035.506 
-—1717.838 —1002.817 
-—1709.839 -—970.496 
-—1701.981 — 938.520 
— 1694.261 — 906.868 


1029 


Nb205 


log Ky 
[ = 


309.371 
307.319 
224.660 
175.113 
142.123 
118.594 
100.975 
87.295 
76.369 
67.445 
60.021 
53.750 
48.384 
43.74) 
39.686 
36.112 
33.394 


33.394 
32.967 
30.298 
27.909 
7x8) TPyh 
23.810 
22.041 
20.426 
18.948 


| 


1030 


NbOCI2 NIOBIUM DICHLORIDE OXIDE 179.811 
Phase Tl Cy S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K] J Aiime}) eal kJ / mol ] [ - 
SOL 298.15 93.220 121.336 121.336 -—774.500 0.000 -—810.676 -774.500 —702.719 Wshiliks) 
300.00 93.350 121.913 121.338 —-774.327 0.173  -810.901 -774.463 —702.274 W222UT 
400.00 98.481 149.542 125.070 -764.711 9.789  -824.528 -772.310 -678.528 88.607 
500.00 101.755 171.889 132.270 -754.691 19.809  -840.635 -769.958 -655.351 68.464 
600.00 104.298 190.673 140.480 -744.384 30.116 -858.788 -767.475 — 632.661 55.078 
700.00 106.496 206.919 148.836  -733.842 40.658  -878.685 -764.887 -610.395 45.548 
800.00 108.509 221.272 157.011 —723.091 51.409  -900.109 -762.199 — 588.507 38.426 
900.00 110.416 234.164 164.879 -712.144 62.356  -922.891 -759.411 —566.962 32.906 
1000.00 112.257 245.893 172.403 -701.010 73.490 -946.903 -756.523 -545.733 28.506 
References 
Phase nl Ps C, 
SOL Nb1/e e 
NbOCI3 NIOBIUM TRICHLORIDE OXIDE 215.264 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] $=) (tal) Il IL kJ / mol ] [ - 
SOL 298.15 119.820 142.001 142.001 —879.477 0.000 -921.815 -879.477 -780.596 136.757 
300.00 119.988 142.742 142.003 -879.255 0.222 -—922.078 -879.422 —779.983 135.807 
400.00 125.886 178.190 146.796  -866.919 12558 -938.195 -876.283 — 747.302 97.588 
500.00 128.616 206.608 156.012  -854179 25.298 -957.483 -872.997 -715.435 74.741 
600.00 130.099 230.201 166.467 -841.237 38.240 -979.357 -869.696 — 684.233 59.568 
700.00 130.993 250.328 177.045  -828.178 51.299 -1003.408 -866.429 -—653.582 48.771 
702.00 131.007 250.702 177.254 -827.916 51.561 -1003.909 -866.365 -652.974 48.587 
References 
Phase ns C, Remarks 
SOL Sc4/Nb1 Sc4 Tk1 NSPT= 550. / MPT= 702. 


] 


] 


1031 


215.264 NIOBIUM TRICHLORIDE OXIDE (GAS) NbOCI3{g] 

Phase li C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) i} At kJ / mol ] [ - 

GAS 298.15 92.002 358.302 358.302 -—752.300 0.000 —859.128 -752.300 -—717.909 125:775 
300.00 92.118 358.871 358.303 —752.130 0.170 —859.791 -752.297 -—717.696 124.962 
400.00 96.186 386.013 361.976 —742.685 9.615 —897.091 -752.049 —706.197 92.220 
500.00 98.069 407.702 369.026 —732.962 19.338 -—936.813 -751.780 —694.765 72.582 
600.00 99.092 425.681 377.013 —723.100 29.200 -—978.508 -—751.559 — 683.384 59.494 
700.00 99.708 441.006 385.087 —713.157 39.143 -1021.861 -—751.408 -—672.035 50.148 
800.00 100.108 454.348 392.929 -—703.165 49.1385 -1066.643 -751.332 —660.702 43.139 
900.00 100.383 466.156 400.422 —693.140 59.160 -1112.680 -—751.329 — 649.374 37.689 
1000.00 100.579 476.743 407.534 — 683.091 69.209 -1159.834 -751.397 — 638.043 33.328 

References 

Phase In) HS Cy 

GAS Nb1 Sc4e 

160.358 NIOBIUM CHLORIDE DIOXIDE NbO2CI 

Phase lt Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) |jgal kJ / mol ] = 

SOL 298.15 93.096 88.701 88.701 — 983.240 0.000 -1009.686 -—983.240 —904.408 158.448 
300.00 93.224 89.277 88.703 — 983.068 0.172  -1009.851 -983.199 — 903.918 157.386 
400.00 98.314 116.864 92.429 -— 973.466 9.774 -1020.212 -980.813 — 877.843 114.635 
500.00 101.546 139.169 99.618 — 963.464 19.776 -1033.049 -978.223 — 852.398 89.049 
600.00 104.047 157.912 107.813 —953.181 30.059 -1047.928 -975.526 — 827.485 72.039 
700.00 106.203 174.116 116.153 —942.666 40.574 -1064.547 -972.753 — 803.029 59.923 
800.00 108.175 188.427 124.310 —931.946 51.294 -1082.688 -969.913 -—778.976 50.862 
900.00 110.040 PAO UT 132.160 -—921.035 62.205 -1102.184 -967.001 —755.283 43.835 
1000.00 111.838 212.964 139.665 — 909.940 73.300 -1122.905 -964.012 -—731.918 38.231 

References 

Phase ives Cy 


SOL A3 


] 


] 


1032 


NbSi2 


Phase 


SOL 


+ 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL 


H/S 


Tk1/Ku1 


———_—_— 


Ku1 


J/(K mol) 


69.873 

70.273 

89.304 
104.623 
117.507 
128.678 
138.583 
147.514 
155.673 
163.206 
170.221 
176.799 
183.005 
188.890 
194.496 
199.855 
204.997 
209.943 
214.716 


Remarks 


NIOBIUM 2—SILICON 


S  -(G-H298)/T M4 H-H298 G 

lial kJ / mol 
69.873 -125.520 0.000 -146.353 
69.874 -125.400 0120 -146.482 
72.449 -118.778 6.742  -154.500 
77.401 -111.909 13.611 -164.221 
83.040  -104.840 20.680 -175.344 
88.779  -97.590 27.930  -187.665 
94.397 -90.171 35.349  -201.037 
99.810 -82.587 42.933 -215.349 
104.994  -74.841 50.679 -230.514 
109.948 -66.936 58.584  -246.463 
114.682 -58.874 66.646  -263.138 
119.210 -50.654 74.866  -280.493 
123.547  -42.279 83.241  -298.486 
127.700 363,748. 94.772. = 317,083 
131.709 -25.062 100.458  -336.255 
135.561 -16.220 109.300 -355.974 
139.277 -7.225 118.295  -376.218 
142.867 1.926 127.446  -396.967 
146.341 11.231 136.751  -418.201 
MPT= 2223. 


Tk1 


AH; AG 
-125.520  -124.277 
—125.520 -124.270 
=125.653 " —1/23:639 
-125.910 -—123.357 
—126.203  —-122'819 
= 126,500 ——1227231 
—1201/(O/cInOUe 
=127,097 + =120:937 
-— 127.304  -120.244 
= 127.020 5 —Niaoes 
SWATH TKS AS 
-127.887 —118.040 
— 128.024 die 77, 
207130 a0. 005 
=126;203) =) oars 
— 228.604 —114.053 
—228.162  -107.326 
- 227.608  -100.628 
— 226.942 — 93.962 


149.077 


log Ky 


548.788 


Phase ls 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Hives 


SOL Tk1/e 


Cp 


181.373 
181.639 
192.047 
198.518 
203.439 
207.628 
211.428 
215.001 
218.432 
PPM ME 
225.050 
228.283 
231.484 
234.661 
237.820 
240.966 
244.100 
247.226 
250.345 


Kut 


S  -(G-+H298)/T 


J/(K mol) 


251.040 
252.163 
305.993 
349.585 
386.229 
417.911 
445.887 
470.997 
493.828 
514.805 
534.242 
552.384 
569.418 
585.498 
600.743 
615.255 
629.117 
642.399 
655.159 


5-NIOBIUM 3-—SILICON 


H H-H298 G 

[ kJ / mol 
251.040 -510.448 0.000 -585.296 
251.0438  -510.112 0.336 -—585.761 
258.312 -491.376 19.072 -613.773 
272.346 -471.829 38.619  -646.621 
288.353 -451.722 58.726  -683.460 
304.649 -431.165 79.283 -723.702 
320.588 -410.209 100.239 -766.919 
335.929 —388.887 121.561 — 812.784 
350.594 —367.214 143.234 — 861.042 
364.582 -345.203 165.245 -911.488 
377.920 -322.862 187.586  -963.952 
390.650 -—300.195 210.253 -1018.293 
402.817 -—277.206 233.242 -1074.392 
414.465 —253.899 256.549 -1132.145 
425.635 —230.275 280.173 -1191.464 
436.366 —206.335 304.113 -1252.269 
446.692 —182.082 328.366 -—1314.493 
456.645 -157.515 352.933 -1378.074 
466.254 -—132.637 377.811 -1442.956 


AH AG; 
—510.448 —-514.198 
—510.451 -§14.221 
-—510.635 -—515.450 
=-510.765:  —516.637 
-—510.834 —517.804 
—OllO:CO/me OG. 902 
—510.886 -—520.117 
SOWORM2 Sb 270 
—510.926 —522.421 
—5110.962 ~ —523.569 
—§11.014 —5247713 
—Ollt0G2 seo 2oso2 
Soiiiiilee)  —wyAsyehsis 
SOs) AS48311) 
Olle Coo meOLOI230 
—662.073 —-—529.000 
601004 —O2ile}G0 
—660.932 —-513.405 
-660.209 -505.658 
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Nd 


Phase T 


FS ei Garin 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1128.00 


SOL-B 1128.00 
1200.00 
1289.00 


LIQ 1289.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3337.00 


‘References 


Phase nM LS 


SOL-A Hu1 
SOL-B Hu1 
LIQ Hu1,e 


Cy 


27.415 
27.438 
28.761 
30.294 
32.079 
34.131 
36.454 
39.052 
41.927 
45.079 
46.011 


44.560 
44.560 
44.560 


48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 
48.785 


Cp 


Hut 
Hu 
Hu 


S 


J/(K mol) 


71.086 
71.256 
79.326 
85.905 
91.582 
96.677 
101.384 
105.825 
110.085 
114.227 
115.372 
2.685 
118.057 
120.814 
124.002 
5.508 
129.510 
129.925 
133.540 
136.906 
140.055 
143.012 
145.801 
148.438 
150.941 
153.321 
155.591 
WOS 
159.835 
161.827 
163.740 
165.582 
167.356 
169.068 
170.722 
172.321 
173.870 
175.371 
WAS 


Remarks 


Hu1 


—(G—-H298)/T 


H 


NEODYMIUM 


H-H298 


G 
kJ / mol 


71.086 
71.087 
foun 
74.284 
76.704 
19A99 
81.681 
84.119 
86.504 
88.837 
89.481 


89.481 
91.279 
93.430 


93.430 

93.737 

96.453 

99.039 
101.505 
103.860 
106.114 
108.272 
110.344 
112.334 
114.249 
116.094 
117.874 
119.592 
121.254 
122.862 
124.419 
125.929 
127.395 
128.819 
130.202 
131.549 
132.038 


0.000 
0.051 
2.859 
5.810 
8.927 
12.235 
15.762 
19.535 
23.581 
27.929 
29.205 
3.029 
32.234 
35.442 
39.408 
7.100 
46.508 
47.044 
51.923 
56.801 
61.680 
66.558 
71.437 
76.316 
81.194 
86.073 
90.951 
95.830 
100.708 
105.587 
110.465 
115.344 
120.222 
125.101 
129.980 
134.858 
139.737 
144.615 
146.420 


0.000 
0.051 
2.859 
5.810 
8.927 
12.235 
15.762 
19.535 
23.581 
27.929 
29.205 


32.234 
35.442 
39.408 


46.508 
47.044 
51.923 
56.801 
61.680 
66.558 
71.437 
76.316 
81.194 
86.073 
90.951 
95.830 
100.708 
105.587 
110.465 
115.344 
120.222 
125.101 
129.980 
134.858 
139.737 
144.615 
146.420 


BPT= 3337., L= 273.0 kJ 


—21.194 
— 21.326 
— 28.871 
—37.142 
— 46.022 
— 55.439 
— 65.345 
—75.707 
— 86.504 
-—97.720 
— 100.935 


— 100.935 
— 109.535 
— 120.431 


— 120.431 
— 121.858 
-— 135.034 
— 148.558 
— 162.408 
— 176.562 
— 191.004 
— 205.718 
— 220.688 
— 235.902 
— 251.348 
— 267.016 
— 282.897 
— 298.981 
— 315.260 
— 331.726 
— 348.374 
185), 1S 
— 382.185 
— 399.338 
— 416.648 
— 434.110 
— 440.609 


AH; AG; 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


log K; 


[ 


144.240 


] 


144.240 


Phase 1 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


References 
Phase nt fs 


GAS Hut 


—==—= 


Hu1 


NEODYMIUM (GAS) 


S  -(G-+H298)/T 


J/(K mol) 


189.406 
189.543 
196.115 
201.575 
206.272 
210.392 
214.060 
217.364 
220.369 
223.127 
225.674 
228.041 
230.252 
232.329 
234.288 
236.143 
237.905 
239.582 
241.183 
242.713 
244.179 
245.587 
246.941 
248.246 
249.505 
250.723 
251.903 
253.048 
254.161 
255.244 
256.300 
257.331 
258.340 
259.329 


H H—-H298 G 

ett kJ / mol 
189.406 327.607 0.000 271.136 
189.407 327.648 0.041 270.785 
190.292 329.936 2.329 251.490 
192.017 332.386 4.779 231.598 
194.011 334.964 Thskev/ 211.201 
196.063 337.638 10.031 190.363 
198.087 340.385 12.778 169.137 
200.049 343.191 15.584 147.563 
201.933 346.044 18.437 125.674 
203.736 348.937 21.330 103.498 
205.459 351.865 24.258 81.056 
207.106 354.822 PA PANS 58.369 
208.681 357.807 30.200 35.453 
210.189 360.817 33.210 12.323 
ZeOSo 363.852 36.245 —11.009 
213.022 366.913 39.306 — 34.531 
214.356 369.995 42.388 — 58.234 
215.640 373.097 45.490 —82.109 
216.878 376.217 48.610 — 106.148 
218.072 379.354 51.747 — 130.344 
219.225 382.506 54.899 — 154.689 
220.341 385.673 58.066 —179.178 
221.421 388.854 61.247 — 203.804 
222.468 392.050 64.443 — 228.564 
223.484 395.262 67.655 — 253.452 
224.471 398.489 70.882 — 278.464 
225.429 401.733 74.126 — 303.595 
226.362 404.995 77.388 — 328.843 
227.270 408.278 80.671 — 354.204 
228.155 411.581 83.974 —379.674 
229.018 414.908 87.301 — 405.252 
229.861 418.260 90.653 — 430.934 
230.684 421.640 94.033 — 456.717 
231.488 425.049 97.442 —482.601 


AH; AG; 
327.607 292.330 
327.597 292.111 
327.077 280.362 
326.576 268.741 
326.037 257,223 
325.403 245.803 
324.623 234.482 
323.656 223,271 
322.462 212.178 
321.008 201.218 
316.423 190.591 
307.778 180.227 
305.884 170.487 
304.015 160.881 
302.172 151.399 
300.354 142.031 
298.558 132.770 
296.782 123.608 
295.023 114.539 
293.281 105.558 
291.555 96.659 
289.843 87.839 
288.146 79.092 
286.464 70.416 
284.796 61.808 
283.145 53.262 
281.511 44.778 
279.894 36.352 
278.298 27.981 
276.723 19.664 
275.172 11.396 
273.645 3.177 

0.000 0.000 
0.000 0.000 
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NdBr3 


Phase T 


Site. seme 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
955.00 


LIQ 955.00 
1000.00 
1100.00 
1200.00 
1300.00 


References 


Phase int fs 


SOL Pa2 
LIQ Pa2 


Cp 


99.136 

99.233 
103.611 
107.137 
110.329 
113.362 
116.311 
Wail 
120.793 


154.808 
154.808 
154.808 
154.808 
154.808 


J/(K mol) 


194.138 
194.751 
223.931 
247.439 
267.258 
284.494 
299.825 
313.692 
320.810 

47.448 
368.258 
375.386 
390.141 
403.611 


NEODYMIUM BROMIDE 


S —(G—-H298)/T H H-H298 G 

[ kJ / mol 
194.138 -873.201 0.000 -—931.083 
194.139 -873.018 0.183  -931.443 
198.088  -862.864 10.337 -952.436 
205.682 -—852.323 20.878  -976.042 
214.335 —841.447 31.754 -1001.802 
223.153  -830.262 42.939 -1029.408 
231.796  -818.778 54.423 -1058.638 
240.137 -—807.001 66.200 -1089.324 
244.580 -800.401 72.800 -1106.775 

45.313 

244.580 —fhssotets} alten iis) = 1) KOS 7/745; 
250.307 -748.122 125.079 -1123.508 
262.359 —732.641 140.560 -1161.796 
273,077 -717.160 156.041 -—1201.493 
284.062 -—701.679 171.522 -1242.482 


416.002 


AH AG; 
— 873.201 — 841.817 
-—873.278  -841.622 
-917.656  -—821.840 
—915:604 95/9824 
-913.423 -774.827 
-911.149 -—751.906 
—908.813 -—729.316 
-906.446  -707.021 
— 905.141 - 694.873 
- 859.828 -694.873 
— 857.261 — 687.160 
-—851.788 -670.418 
-849.489 -653.971 
—851.289 —637.834 


383.952 


log Ky 
Pea 


147.483 
146.539 
107.321 
83.379 
67.455 
56.108 
47.619 
41.034 
38.007 


38.007 
35.894 
31.835 
28.467 
25.628 


383.952 


Phase if 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nt ets 


GAS Pa2 


Pa2 


NEODYMIUM BROMIDE (GAS) 


S —(G-H298)/T 


WK ( Inno} 


401.874 
402.369 
425.785 
444 350 
459.716 
472.830 
484.276 
494.436 
503.579 
511.895 
519.526 
526.582 
533.146 
539.286 
545.056 
550.502 
555.660 
560.560 
565.230 


H H-H298 G 

jel kJ / mol 
401.874 —578.229 0.000 —698.048 
401.875 —578.081 0.148 —698.792 
405.052 — 569.936 8.293 —740.250 
411.119 —561.614 16.615 — 783.789 
417.975 —553.184 25.045 —829.014 
424.897 —544.676 SOLOS — 875.657 
431.619 — 536.104 42.125 — 923.524 
438.045 — 527.477 50.752 —972.470 
444.149 —518.799 59.4380 -1022.378 
449.935 ~510.073 68.156 -1073.158 
455.421 —501.303 76.926 -1124.734 
460.627 —492.488 85.741 -1177.044 
465.575 — 483.630 94.599 -1230.034 
470.287 -—474.730 103.499 -1283.659 
474.781 —465.789 112.440 -1337.879 
479.077 -—456.806 121.423 -1392.659 
483.189 -447.782 130.447 -1447.970 
487.134 —438.718 139.511 -1503.783 
490.923 —429.614 148.615 -1560.074 
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NdBr3{g] 

AH; AG; log Ky 

[ = 

-—578.229 -608.781 106.656 
-—578.342 -608.971 106.031 
-—624.728 -609.654 79.613 
—624.895 -605.867 63.295 
-—625.159 -602.039 52.412 
-—625.563 -—598.155 44.635 
— 626.139 — 594.203 38.797 
-— 626.921 — 590.166 34,252 
—627.938 -—586.030 30.611 
—629.220 — 581.780 27.626 
— 633.631 —577.212 25.125 
— 642.097 — 572.396 22.999 
-—643.805 -—566.970 21.154 
— 645.479 — 561.423 19.550 
—647.120 — 555.765 18.144 
— 648.728 — 550.006 16.900 
—650.302 —544.153 15.791 
— 651.843 — 538.214 14.797 
— 653.352 — 532.194 13.899 


| 


1038 


NdCl3 


Phase Vv 


Se a 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1032.00 


LIQ 1032.00 
1100.00 
1200.00 
1300.00 


References 
Phase nl PS) 


SOL Pa2 
LIQ Dw1 


Cp 


99.102 

99.185 
103.681 
108.192 
112.710 
117.230 
WAS 
126.274 
130.798 
132.245 


146.440 
146.440 
146.440 
146.440 


S 


J/(K mol) 


153.427 
154.041 
183.189 
206.810 
226.935 
244.648 
260.598 
PaTpsy, Se, 
288.737 
292.880 

48.651 
341.531 
350.876 
363.618 
375.339 


NEODYMIUM CHLORIDE 


~(G-H298)/T H H-H298 G 

kJ / mol 
153.427 -1041.816 0.000 —1087.560 
153.429 -1041.633 0.183 -1087.845 
157.373 -1031.489 10.327 -1104.765 
164.969 -1020.896 20.920 -1124.301 
173.659 -1009.851 31.965 -1146.012 
182.560  -998.354 43.462 -1169.608 
191.333  -986.405 55.411 -1194.883 
199.852  -974.003 67.813 -1221.682 
208.071  -961.150 80.666 -1249.887 
210.637 -956.941 84.875 -1259.193 

50.208 

210.637  -906.733 135.083 -1259.193 
219.020 -896.775 145.041 -1282.739 
230.547 882.131 159.685 -1318.472 
241.240  -867.487 174.329 -1355.428 


AH; AG; 
-1041.816 -966.583 
-—1041.778 -966.116 
-1039.644 —-941.214 
-1037.357 -916.867 
-1034.882 -892.998 
-1032.208 -—869.560 
-1029.344 -846.518 
—1026.304  -823.845 
—1023.109" ~~ ~801.520 
-1022.057  -794.445 

-971.849 -794.445 
—968.713 —782:858 
—967.227, =7/65.96/ 
-969.845 -749.319 


250.598 


log K; 
ad 


169.341 
168.216 
122.910 
95.784 
77.742 
64.887 
bowie 
47.815 
41.867 
40.211 


40.211 
37.175 
33.342 
30.108 


250.598 


Phase W 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mn LS 


GAS Pa2 


[= 


Pa2 


NEODYMIUM CHLORIDE (GAS) 


S  -~(G-+H298)/T 


J/(K mol) 


374.381 
374.865 
397.799 
415.936 
431.065 
444.065 
455.484 
465.677 
474.883 
483.275 
490.981 
498.099 
504.707 
510.869 
516.634 
522.048 
527.146 
531.962 
536.524 


H H-H298 G 

li kJ / mol 
374.381  -718.811 0.000 -830.433 
374.382  -718.666 0.145  -831.126 
377.488 -710.703 8.108 -—869.806 
383.422 -702.554 16.257 -910.522 
390.186  -694.254 24.557 -952.893 
396.933  -685.819 32.992  -996.664 
403.553  -677.266 41.545 -1041.653 
409.899 - 668.611 50.200 -1087.721 
415.945 -659.873 58.938 -1134.756 
421.690 -651.068 67.743 -1182.670 
427.148 -642.211 76.600 -1231.388 
432.335  -633.318 85.493 -1280.847 
437.271 —624.400 94.411 -1330.991 
441.975 —615.470 103.341 -1381.773 
446.463 —606.537 112.274 -1433.151 
450.751 -—597.607 121.204 -1485.088 
454.855 —588.687 130.124 -1537.550 
458.788 -579.780 139.031 -1590.508 
462.562 -—570.887 147.924 -1643.934 


1039 


NdCl3[g] 
AH; AG; log K; 
[ a 

-718.811 -709.455 124.294 
-718.811 -—709.397 123.517 
-718.857 —706.255 92.227 
-719.015  -703.088 73.451 
-719.284 -699.880 60.930 
-719.673 -696.616 51.982 
-720.205  -693.288 45.267 
-720.912 -689.883 40.040 
-721.832 -686.388 35.853 
—723.005  -682.789 32.423 
-727.307  -678.883 29.551 
-735.676 -—674.737 27.111 
-—737.308 -669.988 24.998 
-738.940  -665.123 23.162 
-—740.579  -660.148 21.552 
—742.232 -655.071 20.128 
-743.906 -649.895 18.859 
-745.604  -644.626 fence 
—747.327 -639.267 16.696 


] 
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NdF3 


Phase li 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1650.00 


LIQ 1650.00 
1700.00 
1800.00 


References 
Phase nl ds 


SOL Pa2 
LIQ $3 


———— 


Cp 


92.420 

92'502 

98.034 
101.829 
104.961 
107.780 
110.432 
112.987 
115.481 
117.936 
120.365 
122.774 
125.170 
IZROOo 
129.933 
131.120 


WATTS 
172.807 
172.809 


S 


J/(K mol) 


120.792 
121.364 
148.805 
171.107 
189.956 
206.350 
220.917 
234.072 
246.106 
257.228 
267.594 
277.323 
286.510 
29oIzer 
303.535 
307.551 

33.218 
340.770 
345.928 
355.806 


NEODYMIUM FLUORIDE 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 
120.792 -1679.458 0.000 -1715.472 
120.794 -1679.287 0.171 -1715.696 
124.498 -1669.735 9.723 -1729.257 
131.659 -1659.734 19.724 -1745.287 
139.844 -1649.391 30.067 -1763.364 
148.199 -1638.752 40.706 -1783.197 
156.394 -1627.840 51.618 -—1804.574 
164.306 -1616.669 62.789 -1827.333 
171.898: —1605:245." 74.213 =1851.351 
179.151 -1593.574 85.884 -1876.524 
186.094 -1581.658 97.800 -1902.771 
192.741 -1569.501 109.957 -1930.022 
199.114 -1557.104 122.354 -1958.218 
205.233 -1544.468 134.990 -1987.308 
211.120 -1531.593 147.865 -2017.249 
213.981 -1525.067 154.391 -2032.527 

54.810 

213.981 -1470.257 209.201 -—2032.527 
217.786 -1461.617 217.841 -—2049.695 
225.182 -1444.336 235.122 -2084.786 


AH; AGy 
-1679.458 -1603.583 
-1679.425 -1603.112 
-—1677.502 -—1577.960 
-1675.496 -1553.306 
—1673.479 -—1529.057 
-—1671.474 -—1505.146 
—1669.498 -1481.520 
-—1667.571 -1458.139 
—1665.714 -1434.969 
—1663.951 -—1411.981 
-—1665.140 -—1388.960 
-—1670.206 -1365.967 
—1668.331 -—1342.633 
—1666.239 -—1319.440 
-1663.928 -1296.395 
—1662.690 -1284.928 
—1607.880 -1284.928 
—1604.533 -1275.192 
=1597,649." —1256.012 


201.235 


log K; 
Paes 


280.941 
219 N27 
206.060 
162.273 
133.116 
112.315 
96.733 
84.628 
74.955 
67.049 
60.460 
54.885 
50.094 
45.947 
42.323 
40.677 


40.677 
39.182 
36.449 
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201.235 NEODYMIUM FLUORIDE (GAS) NdF3j[g] 

Phase if C, S —(G-H298)/T H H-H298 G AHy AG; log Ky 
[K] (Kano) eal kJ / mol [ - 

GAS 298.15 72.197 340.766 340.767 -1238.882 0.000 -1340.482 -—1238.882  -1228.592 215.244 
300.00 72.302 341.213 340.768 -1238.748 0.134 -1341.112 -—1238.886 -1228.528 213.906 
400.00 76.574 362.652 343.662 -1231.286 7.596 -—1376.347 —1239.053 -—1225.049 159:975 
500.00 79.430 380.062 349.255 -1223.479 15.403 -1413.510 -1239.241 -1221.528 127.612 
600.00 81.628 394.746 355.645 -1215.422 23.460  -1452.269 -1239.510 -1217.962 106.033 
700.00 83.399 407.466 362.159 -1207.167 31.715  -1492.394 -1239.889 -1214.342 90.615 
800.00 84.843 418.700 368.538 -1198.753 40.129 -1533.713 -1240.410 -1210.659 79.048 
900.00 86.013 428.763 374.681 -1190.208 48674 -1576.095 -1241.110 -1206.900 70.047 
1000.00 86.946 437.876 380.552 -1181.558 57.324 -1619.434 -1242.027 -1203.052 62.841 
1100.00 87.670 446.198 386.147 -1172.825 66.057 -1663.644 -1243.202 -1199.100 56.941 
1200.00 88.211 453.851 391.474 -1164.030 74.852 -1708.651 -1247.512 -1194.840 52.010 
1300.00 88.593 460.928 396.548 -1155.188 83.694 -1754.395 -1255.893 -1190.340 47.828 
1400.00 88.839 467.503 401.384 -1146.316 92566 -1800.820 -1257.543 -1185.235 44.222 
1500.00 88.969 473.637 405.999 -1137.425 101.457 -1847.880 -1259.195 -1180.013 41.092 
1600.00 89.006 479.381 410.408 -1128.525 110.357 -1895.534 -1260.859 -1174.680 38.349 
1700.00 88.972 484.776 414625 -1119.626 119.256 -1943.745 -1262.541 -1169.242 35.926 
1800.00 88.886 489.859 418.665 -1110.732 128.150 -1992.479 -1264.245 -1163.705 33.770 
1900.00 88.771 494.662 422.540 -1101.849 137.033 -2041.708 -1265.975 -1158.072 31.838 
2000.00 88.647 499.212 426.261 -1092.978 145.904 -2091.403 -1267.731 -1152.348 30.096 

References 

Phase al ES C, 

GAS Pa2 Pa2 

146.256 NEODYMIUM DIHYDRIDE NdH2 

Phase if C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [eee a0, (KO) Lal kJ / mol ] Pos 

SOL 298.15 43.044 58.911 58.911 — 192.000 0.000  -209.564 -192.000 -149.408 26.176 
300.00 43.074 59.177 5892 ee 191020 0.080  -209.673 -192.024 -—149.143 25.968 
400.00 44.685 71.789 60.620 -187.532 4468  -216.248 -193.351 — 134.650 17.583 
500.00 46.296 81.934 63.900 -182.983 9.017 -223.950 -194.675 -—119.821 12.518 
600.00 47.907 90.517 67.639 -178.273 13.727 -232.583 —196.011 — 104.725 9.117 
700.00 49.518 98.023 71.454 -173.402 18598 -242.018 -197.386 — 89.403 6.671 
800.00 51.128 104.740 75.202 -168.370 23.630 -—252.162 -198.833 — 73.879 4.824 
900.00 S27139 110.855 78.829 -163.176 28.824  -262.946 -200.387 — 58.168 3.376 
1000.00 54.350 116.495 82.317 -157.822 34178 -274.317 -202.083 — 42.276 2.208 
1100.00 55.961 IZ 85.665 -152.306 39.694  -286.232 -203.954 — 26.207 1.244 
1200.00 SM 126.689 88.880 -146.630 45.370 -298.656 -208.868 = OO 0.425 

References 

Phase H/S Cy 

SOL Nb1/B2 B2,e 


| 
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Ndl3 


Phase T 


ela 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
847.00 


SOL-B 847.00 
900.00 

1000.00 

1060.00 


LIQ 1060.00 
1100.00 
1200.00 
1300.00 


References 
Phase nes 


SOL-A Nb1/Pa2 
SOL-B Dw4 
LIQ Dw4 


Cp 


98.742 

98.876 
104.634 
108.922 
112.636 
116.081 
119.383 
120.904 


117.098 
117.098 
117.098 
117.098 


155.745 
155.745 
155.745 
155.745 


Cp 


Dw4,Pa2 
Pa2 
Dw4 


S 


J/(K mol) 


230.538 
231.150 
260.440 
284.264 
304.457 
322.081 
337.798 
344.657 

16.301 
360.958 
368.065 
380.402 
387.226 

39.156 
426.381 
432.150 
445.702 
458.168 


IODIDE 


H-H298 G 
kJ / mol 


NEODYMIUM 
—(G—-H298)/T H 
bat 

230.538 -—639.298 
230.540 -—639.115 
234.495 -—628.920 
242.139 -618.235 
250.884 —-607.154 
2591622 OO ONIN 
268.604 —583.943 
212.080) "=57/82296 
13.807 

272.636  —564.489 
278.048 —558.283 
287.678  —546.573 
293.121 — 539.547 
41.505 

293.121 — 498.042 
298.072 -—491.812 
309.818  -—476.238 
320.757 -—460.663 


0.000 -—708.033 

0.183 —708.460 
10.378 -733.096 
21.063 —760.367 
32.144 —789.829 
43.581 — 821.174 
55.355 —854.181 
61.002 -870.220 


74.809 —870.220 
81.015 -—889.541 
2s = S749, SIs 
99.751 — 950.006 


141.256 -950.006 
147.486 -967.178 
163.060 -1011.080 
178.635 -1056.282 


AH; AG; 
—639.298 -—634.897 
-639.317 -634.870 
-—664.388 -—632.396 
-128.945 —618:189 
=/20.607,  —596:259 
—724.122 -—574.724 
=/21.983, .—553.55/ 
—720.291 — 543.724 
-706.484  -—543.724 
-705.317 -533.576 
-703.335 -514.603 
-—702.294 -—503.310 
-660.789 -—503.310 
—658.614 —497.408 
—656.254  —482.797 
—657.994 -—468.501 


524.953 


log K; 
[ = 


111.231 
110.541 
82.582 
64.582 
51.909 
42.886 
36.144 
33.532 


33.532 
30.968 
26.880 
24.802 


24.802 
23.620 
21.016 
18.825 


] 


524.953 


Phase alt 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase A LS 


GAS Pa2 


[(—S 


Pa2 


S  -~(G-+H298)/T 


J/(K mol) 


430.643 
431.148 
454.899 
473.623 
489.080 
502.250 
513.732 
523.920 
533.082 
541.412 
549.055 
556.119 
562.690 
568.836 
574.611 
580.060 
585.221 
590.123 
594.795 


NEODYMIUM IODIDE (GAS) 


H H-H298 G 

eel kJ / mol 
430.643  -366.518 0.000 -494.914 
430.645 — 366.367 0.151 —495.711 
433.871 -—358.107 8.411  -540.066 
440.015 -349.714 16.804  -586.525 
446.941 -341.235 25.283 -634.683 
453.925 -332.691 33.827 -684.265 
460.698 — 324.091 42.427 —735.077 
467.168 -315.441 51.077 -786.969 
473.309 -306.745 59.773 -839.827 
479.127 —298.004 68.514 — 893.558 
484.640 —289.220 77.298 — 948.086 
489.870  -280.394 86.124 -1003.349 
494.840 -271.527 94.991 -1059.294 
499.570 -—262.619 103.899 -1115.873 
504.082 —253.671 112.847 -1173.049 
508.392 -244.682 121.836 -1230.785 
SHIZONS —235.654 130.864 -1289.051 
516.475 —226.586 139.932 -1347.820 
520.275 —217.478 149.040 -1407.068 


AH; AG; 
—366.518 —-—421.778 
-366.569 -422.121 
-—393.575 —439.366 
-—460.424 —444 347 
-—460.688 —-—441.109 
-461.096 -437.816 
— 461.682 —434.453 
—462.475 —431.004 
-—463.507 —427.454 
—464.806 —423.788 
— 469.236  -—419.803 
—477.725 —-—415.568 
—479.457 —-—410.722 
—481.157 —-—405.752 
—482.827 -—400.671 
—484.465 —395.486 
—486.072 -—390.205 
—487.648  —384.836 
—489.194 —379.385 
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Ndl3{g] 


log Ky 
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Nd203 NEODYMIUM OXIDE 336.478 


Phase Y C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] = J (Kimo) il kJ / mol ] [ - ] 


SOLESAREZ98iO 111.332 158.574 158.574 —1807.906 0.000 -1855.185 -1807.906 -—1721.049 301.521 
300.00 111.550 159.263 158.576 -1807.700 0.206 -1855.479 -1807.883 -1720.510 299.567 
400.00 120.230 192.660 163.070 -1796.070 11.836 -1873.134 -1806.327 -1691.607 220.901 
500.00 125.860 220.125 171.816 -1783.751 24.155 -1893.814 -1804.498 -1663.136 173.747 
600.00 130.289 243.476 181.861 -1770.937 36.969 -1917.023 -1802.656 -1635.038 142.343 
700.00 134.152 263.855 192.149 -1757.712 50.194 -1942.411 -1800.930 -1607.241 119.934 
800.00 137.712 282.003 202.267 -1744.117 63.789 -1969.720 -1799.394 -1579.678 103.142 
900.00 141.097 298.420 212.058 -1730.175 77.731 -1998.754 -1798.106 ~-1552.294 90.093 
1000.00 144.372 313.457 221.452 -1715.901 92.005 -2029.358 -1797.118 -1525.037 79.660 
1100.00 147.577 327.368 230.456 -1701.303 106.603 -2061.408 -1796.480 -1497.863 71.128 
1200.00 150.732 340.344 239.079 -1686.387 121.519 -2094.800 -1801.913 -1470.354 64.003 
1300.00 153.854 352.532 247.342 -1671.158 136.748 -2129.450 -1815.262 -1442.638 57.966 
1395.00 156.796 363.486 254.881 -1656.402 151.504  -2163.466 -1814.924 -1415.419 52.999 

0.420 0.586 

SOL-B 1395.00 155.645 363.907 254.881 -1655.816 152.090 -2163.466 -1814.338 -1415.419 52.999 
1400.00 155.645 364.463 255.272 -1655.038 152.868 -2165.286 -1814.319 -1413.989 OZ Ol 
1500.00 155.645 375.202 262.913 -1639.473 168.433 -2202.276 -1813.974 -1385.406 48.244 
1600.00 155.645 385.247 270.249 -1623.909 183.997 -2240.304 -1813.667 -1356.845 44.296 
1700.00 155.645 394683 277.293 -1608.344 199.562 -2279.305 -1813.397 -1328.302 40.814 
1800.00 155.645 403.579 284.065 -1592.780 215.126 -—2319.222 -1813.164 -1299.774 37.718 
1900.00 155.645 411.994 290.578 -1577.215 230.691 -2360.005 -1812.966 -1271.258 34.949 
2000.00 155.645 419.978 296.850 -1561.651 246.255 -—2401.607 -1812.802 -1242.752 32.457 


References 

Phase H/S Cp Remarks 

SOL-A Pal Pal 

SOL-B Pal Pat Kul MIPS Bee's. 

NdOCl NEODYMIUM CHLORIDE OXIDE 195.692 

Phase WT C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] == Js ine) Al kJ / mol ] [ - ] 


SOL 298.15 69.847 94.558 94.558  -—999.976 0.000 -1028.169 -999.976  -943.131 165.233 
300.00 69.937 94.991 94.560 -999.847 0.129 -1028.344 -999.956 -942.778 164.152 
400.00 TSTMS 1 GS/7/ 97.354 —992.647 7.329 -1038.918 -998.784  -923.891 120.648 
500.00 76.588 132.453 102.748 -985.123 14.853 -1051.350 -997.526  -905.313 94.577 
600.00 78.986 146.633 108.911 -977.343 22.633 -1065.322 -996.259 -886.990 Ti2ig 
700.00 81.191 158.976 115.200 -969.333 30.643 -1080.616 -995.023  -868.876 64.836 
800.00 83.293 169.956 121.370 -961.108 38.868 -1097.072 -993.846 -850.937 55.560 
900.00 85.336 179.885 127.329 -952.676 47.300 -1114.572 -992.753  -833.140 48.354 
1000.00 87.341 188.980 133.045 -944.042 55.934 -1133.021 -991.767 -815.459 42.595 
1100.00 89.322 197.397 138.518 -935.209 64.767 -1152.345 -990.913 -797.870 37.888 


References 
Phase ava) C, 


SOL Nb1/e e 
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582.924 NEODYMIUM ZIRCONIUM HEPTAOXIDE Nd2Zr207 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (== J (K mol) ll kJ / mol = [ - 

SOL 298.15 223.387 259.408 259.408 -4046.924 0.000 -4124.266 -4046.924 -3844.624 673.562 
300.00 224.025 260.792 259.412  -4046.510 0.414 -4124.748 -4046.895 -3843.369 669.190 
400.00 248.028 328.929 268.5389 -—4022.768 24.156 -4154.340 -4044.288 -3775.872 493.078 
500.00 261.542 385.839 286.470 -—3997.239 49.685 -4190.159 -4040.617 -3709.182 387.496 
600.00 270.928 434.394 307.177 -3970.594 76.330 -4231.230 -4036.645 -3643.266 SHIT IITAS) 
700.00 278.365 476.734 328.439 -3943.118 103.806  -4276.831 -—4032.707 -3578.016 266.995 
800.00 284.763 514.331 349.369 -3914.955 131.969 -4326.419 -—4028.977 -3513.318 229.396 
900.00 290.557 548.210 369.611 -3886.185 160.739 -4379.574 -—4025.568 -3449.069 200.179 
1000.00 295.976 579.106 389.038 -3856.856 190.068 -4435.962 -—4022560 -3385.179 176.824 
1100.00 301.150 607.560 407.627 -3826.998 219.926 -4495.314 -—4020.023 -3321.568 157.728 
1200.00 306.157 633.979 425.402 -3796.631 250.293 -4557.406 -—4031.107 -3257.345 141.789 
1300.00 311.047 658.679 442.407 -3765.770 281.154 -4622.052 -—4041.729 -3192.890 128.292 
1400.00 315.851 681.906 458.692 -3734.425 312.499 -4689.093 -—4038.608 -3127.710 116.696 

References 

Phase H/S c. 

SOL Kul e 

176.306 NEODYMIUM MONOSULFIDE NdS 

Phase il} Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) al kJ / mol ] [ - 

SOL 298.15 48.686 77.822 77.822 — 451.872 0.000 -—475.075 -451.872 — 444 323 77.844 
300.00 48.702 78.124 77.823 — 451.782 0.090 -—475.219 -451.875 —444 276 Wihxsiers) 
400.00 49.539 92.249 79.744 — 446.870 5.002 — 483.769 -454.353 -— 441.621 57.670 
500.00 50.375 103.393 83.397 — 441.874 9.998 -—493.571 -456.210 —438.247 45.783 
600.00 51.212 112.651 87.523 — 436.795 15.077 —504.386  -457.823 — 434.497 37.826 
700.00 52.049 120.609 91.694 — 431.632 20.240 —516.058 -459.278 ~ 430.495 32.124 
800.00 52.886 127.613 95.755 — 426.385 25.487 —528.476 -460.918 — 426.274 27.833 
900.00 5Se723 133.891 99.649 - 421.055 30.817 —541.556 -515.567 — 420.681 24.416 
1000.00 54.559 139.594 103.363 —415.641 36.231 —555.235 -516.035 —410.115 21.422 
1100.00 55.396 144.834 106.898 -— 410.143 41.729 —569.460 -—516.727 —399.491 18.970 
1200.00 56.233 149.690 110.264 — 404.561 47.311 —584.189 -520.506 —388.606 16.916 
1300.00 57.070 154.224 113.473 — 398.896 52.976 —599.387 -528.298 -—377.527 15.169 
1400.00 57.907 158.484 116.537 — 393.147 58.725 -—615.024 -—529.287 — 365.891 13.652 
1500.00 58.743 162.507 119.469 — 387.315 64.557 —631.076 -530.196 — 354.188 12.334 
1600.00 59.580 166.325 122.279 — 381.399 70.473 —647.519 -531.027 — 342.426 11.179 
1700.00 60.417 169.962 124.978 —375.399 76.473 —664.335 -531.778 — 330.615 10.159 
1800.00 61.254 173.439 Aone — 369.315 82.557 -—681.506 -532.450 —318.763 9.250 
1900.00 62.091 176.774 130.077 — 363.148 88.724 -—699.018 -533.042 — 306.875 8.437 
2000.00 62.927 179.980 132.492 — 356.897 94.975 -716.857 -—533.554 — 294.957 7.103 

References 

Phase nds Cy Remarks 

SOL Mit Mit Mit MPT= 2400. 


] 
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Nd2S3 NEODYMIUM SULFIDE 384.678 


Phase T or S  -(G-H298)/T H H-H298 G AH; AG, log K; 
iro) lal kJ / mol ees Geese 


SOL 208.15" 7 122:512 9 9185.272 "185.272" =11868:001 0.000 -1243.240 -1188.001 -1172.179 205.361 
300.00 122.537 186.030 185.274 -1187.774 0.227 -1243.583 -1188.002 -1172.080 204.077 
400.00 123.872 221.464 190.096 -1175.454 12547 -1264.040 -1195.043 -1166.465 152.325 
500.00 125.206 249.249 199.247 -1163.000 25.001 -1287.624 -1200.197 -1158.797 121.059 
600.00 126.541 272.194 209.547 -1150.413 37.588  -1313.729 -1204.570 -1150.084 100.124 
700.00 127.876 291.801 219.931 -1137.692 50.309 -1341.952 -1208.395 -1140.702 85.120 
800.00 129.210 308.963 230.009 -1124.838 63.163 -1372.008 -1212.674 -1130.749 73.830 
900.00 130.545 324.259 239.647 -1111.850 76.151 -1403.683 -1375.852 —-1116.764 64.815 
1000.00 131.880 338.083 248.810 -1098.729 89.272 -1436.811 -—1376.329 -1087.955 56.829 
1100.00 133.214 350.715 257.508 -1085.474 102.527 -1471.260 -1377.297 -1059.075 50.291 
1200.00 134.549 362.363 265.767 -1072.086 115.915 -1506.921 -1384.479 -1029.707 44 822 
1300.00 135.884 373.185 273.619 -1058.564 129.437 -1543.705 -1399.724 -999.982 40.180 
1400.00 137.218 383.304 281.096 -1044.909 143.092 -1581.535 -1401.404 -969.169 36.160 
1500.00 138.553 392.817 288.230 -1031.120 156.881 -1620.346 -1402.964 -938.240 32.672 
1600.00 139.888 401.802 295.050 -1017.198 170.803 -1660.081 -1404.403 -907.211 29.617 
1700.00 141.223 410.322 301.582 -1003.143 184.858 -1700.691 -1405.723 -876.095 26.919 
1800.00 142557 418.432 307.850 -988.954 199.047 -1742.132 —1406.921 — 844.905 24.519 
1900.00 143.892 426.176 313.876 -974.631 213.370 -1784.365 -—1407.997 -813.652 22.369 
2000.00 145.227 433.590 319.677 -960.175 227.826 -1827.356 -1408.952 -—782.346 20.433 


References 

Phase H/S Cy Remarks 

SOL Nb1/Mi1 = Mit Mit MPT= 2480. 

Nd2(SO4)3 NEODYMIUM SULFATE 576.671 

Phase a C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] a AON) Ne kJ / mol ] [ - ] 


SOL 298.15 272.638 288.278 288.278 -3899.488 0.000 -3985.438 —3899.488 -3547.389 621.488 
300.00 273.006 289.965 288.283 -3898.983 0.505 -3985.973 -3899.537 -3545.204 617.275 

400.00 292.880 371.226 299.228 -3870.689 28.799 -4019.179 -3908.431 -3426.467 447.451 

500.00 312.754 438.715 320.554 -3840.407 59.081  -4059.765 -3914.111 -3305.365 345.309 

600.00 332.628 497.494 345.244 -3808.138 91.350 -4106.634 -3917.759 -3183.231 277.125 

700.00 352.502 550.261 370.823 -3773.882 125.606 -4159.064 -3919.576 -3060.649 228.388 

800.00 372.376 598.628 396.316 -3737.638 161.850 -4216.541 -3920.487 -2937.875 191.824 

900.00 392.250 643.635 421.323 -3699.406 200.082 -4278.678 -4078.854 -2811.578 163.180 

1000.00 412.124 685.992 445.692 -3659.188 240.300 -4345.180 -4073.005 -2671.073 139.523 

1100.00 431.998 726.203 469.379 -3616.982 282.506 -4415.805 -4066.077 -2531.207 120.197 


References 
Phase lS C, 


SOL Kul e 


223.200 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl HS} 


SOL Mit 


Cp 


49.360 
49.371 
49.999 
50.626 
51.254 
51.882 
52.509 
53.137 
53.764 
54.392 
55.020 
55.647 
56.275 
56.902 
57.530 
58.158 
58.785 
59.413 
60.040 


S = 


J/(K mol) 


90.374 

90.680 
104.969 
116.193 
125.479 
133.427 
140.396 
146.617 
152.248 
157.401 
162.161 
166.590 
170.737 
174.641 
178.333 
181.840 
185.182 
188.377 
191.440 


Remarks 


Mil 


NEODYMIUM MONOSELENIDE 


(G-H298)/T H 


H-H298 


G 


rt 


90.374 -—359.824 

90.375 -—359,733 

92.319 -—354.764 

96.011 — 349.733 
100.171 — 344.639 
104.367 -339.482 
108.444 -334.263 
112.346  -328.980 
116.059 -323.635 
tA 00m =o 16-2271 
122,033 me— 3 le.1or 
126.128 -307.223 
129.168 —301.627 
132.070 —295.969 
134.847  —290.247 
137.509 -284.463 
140.066  -278.615 
142°525 > © =272.705 
144.895  -—266.733 


MPT= 2100. 


0.000 

0.091 

5.060 
10.091 
15.185 
20.342 
25.561 
30.844 
36.189 
41.597 
47.067 
52.601 
58.197 
63.855 
69.577 
75.361 
81.209 
87.119 
93.091 


kJ / mol 


— 386.769 
— 386.937 
—396.752 
— 407.830 
— 419.926 
— 432.881 
— 446.579 
— 460.935 
— 475.883 
— 491.369 
— 507.350 
— 623.790 
— 540.659 
=507.929 
—575.580 
— 593.590 
—611.942 
— 630.621 
— 649.613 


AH AG; 
—Sogloc4 a —do2-070 
- 359.830 -—352.933 
-—360.338  -—350.566 
—367.068 -347.950 
—368.605 -—343.984 
- 370.271 — 339.750 
-372.093 -—335.268 
-—374.098  -330.546 
—376.314 —325.590 
— 432.081 —315.447 
-— 436.190 -304.602 
-—444.315 —-—293.535 
—445.642 -—281.886 
—446.893 -—270.145 
-—448.069 —258.323 
-—449.169 —246.430 
-—450.194  -—234.474 
—451.143  —222.464 
—452.017  —210.405 


1048 


Nd2Se3 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1830.00 


References 
Phase ads 


SOL Mit 


_——— 


Cp 


130.159 
130.185 
131.587 
132.988 
134.390 
135.792 
137.193 
138.595 
139.997 
141.398 
142.800 
144.202 
145.603 
147.005 
148.406 
149.808 
151.210 
151.630 


S 


J/(K mol) 


185.268 
186.073 
223.717 
253.230 
277.600 
298.422 
316.646 
332.886 
347.561 
360.970 
373.333 
384.819 
395.556 
405.650 
415.182 
424 221 
432.824 
435.326 


Remarks 


Mi 


NEODYMIUM SELENIDE 


~(G-H298)/T H 


H-H298 


G AH; 


AG; 


kJ / mol 


ihe 


185.268 -—941.400 
185.270 -941.159 
190.393 —928:071 
200.114 -914.842 
211.055 —-—901.473 
222.085 -887.964 
232.789  -874.315 
243.025 -860.525 
252.757  —846.596 
261.993 -—832.526 
270.763 -—818.316 
279.100 -—803.966 
287.039 -—789.476 
294.613 —774.845 
301.854 —760.075 
308.788 —-—745.164 
315.442 —730.113 
SIS = 25710 


MPT= 1830. 


0.000 
0.241 
13.329 
26.558 
SORET 
53.436 
67.085 
80.875 
94.804 
108.874 
123.084 
137.434 
151.924 
166.555 
181.325 
196.236 
211.287 
215.830 


-996.638 -—941.400 
-—996.981 -—941.402 
-1017.557 -941.933 
—1041.457 -961.037 
-—1068.033 -964.445 
-—1096.859 -968.096 
—1127.631 -972.044 
—1160.123 -976.344 
—1194.157 -981.052 
—1229.593 —1146.156 
—1266.316 —1153.175 
—1304.230 —1168.197 
—1343.255 —1169.596 
—1383.320 —1170.817 
—1424.366 -—1171.860 
—1466.340 -—1172.726 
= WOR Ils) 1 S42 
SMO OOM O09 


—916.451 
— 916.296 
— 907.871 
— 898.959 
— 886.227 
— 872.906 
— 859.042 
— 844.663 
— 829.783 
—799.547 
—767.605 
— 735.322 
—701.971 
— 668.525 
— 635.004 
— 601.423 
Soi (3 
= Sa- 704 


525.360 


log Ky 
tere) 


160.558 
159.541 
118.556 
93.914 
77.153 
69.137 
56.090 
49.023 
43.343 
37.967 
33.413 
29.546 
26.191 
23.280 
20.731 
18.479 
16.477 
19:919 


271.840 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2028.00 


References 
Phase iS 


SOL Mit 


_——— 


C 


50.188 
50.200 
50.810 
51.421 
52.032 
52.643 
53.254 
53.865 
54.476 
55.087 
55.697 
56.308 
56.919 
57.530 
58.141 
58.752 
59.363 
59.973 
60.584 
60.755 


NEODYMIUM MONOTELLURIDE 


S —(G-H298)/T H 


J/(K mol) 


97.487 

97.798 
112.323 
123.727 
133.156 
141.222 
148.292 
154.599 
160.306 
165.527 
170.346 
174.829 
179.024 
182.972 
186.704 
190.247 
193.623 
196.849 
199.940 
200.784 


Remarks 


Mit 


H—-H298 


G 


] 


97.487 —301.248 

97.488 —301.155 

99.464 -—296.105 
103.217 —290:993 
107.443 -285.820 
111.706  -280.587 
lolG4 Ome 2759292 
119.808  -269.936 
120}5)/4/ 204-010 
127.157 -259.041 
130.558  —253.501 
133.793 —247.901 
136.875  —242.240 
139.818 —236.517 
142.633 -230.734 
145.330 —224.889 
147.920 -218.983 
150.4114 SPASHONT 
152.811 — 206.989 
153.467  -—205.290 


MPT= 2028. 


0.000 

0.093 

5.143 
10.255 
15.428 
20.661 
25.956 
31.312 
36.729 
42.207 
47.747 
53.347 
59.008 
64.731 
70.514 
76.359 
82.265 
88.231 
94.259 
Tomclote} 


kJ / mol 


— 330.314 
— 330.494 
—341.034 
— 352.856 
—365.714 
— 379.442 
— 393.925 
— 409.075 
— 424 825 
—441.120 
Sei 
—475.179 
— 492.873 
= Dil O29 
— 529.461 
— 548.310 
— 567.504 
— 587.029 
— 606.870 
— 612.480 


AH; AG; 
—301.248 -294.362 
—301.253 —-—294.319 
—301.697  -291.949 
—302.442 —-—289.432 
—303.513 —286.735 
-304.936 —283.832 
-—324.359  -—278.819 
— 326.541 SUE SIN/ 
—328.936 —266.921 
Col OM 2 OUL005 
—337.311 — 253.828 
-—347.078 —246.703 
—396.501 — 236.379 
—397.848 —224.894 
=399.127 —213.322 
—400.340 —201.671 
-—401.487 —189.951 
-—402.565 -—178.170 
-—403.570 -—166.333 
—403.840  -163.010 


1050 


Nd2Te3 


Phase Wi 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1650.00 


References 
Phase nt WS 


SOL Mit 


== 


Cy 


132.741 
132.767 
134.164 
135.562 
136.959 
138.357 
139.754 
141.151 
142.549 
143.946 
145.344 
146.741 
148.139 
149.536 
150.934 
151.632 


NEODYMIUM TELLURIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) lr i kJ / mol 


253.383 253.383 -794.960 0.000  -870.506 
254.204 253.386 -794.714 0.246 -870.976 
292.590 258610  —-781368 13592 —898.404 
322.678 268.521 —767.882> 27.078 -=929,2211 
347.517 279.677 -754.256 40.704 -962.766 
368.735 290.920 -740.490 54470 -998.604 
387.301 301.831 —726.584 68.376 -1036.425 
403.842 312.263 -712.5389 82.421 -1075.997 
418.786 322.180 -698.354 96.606 -1117.140 
432.438 331.592 -684.029 110.931 -1159.711 
445.023 340.527 -669.565 125.395 -1203.592 
456.712 349.020 -654.960 140.000 -1248.686 
467.638 357.107 -640.216 154.744 -1294.909 
477.906 364.821 — 625.333 169.627 —1342.192 
487.601 372.195 -610.309 184.651 -1390.472 
492.257 375.763 -602.745 192.215 -1414.969 


Remarks 


Mit MPT= 1650. 


AH; AG; 
-794.960  -—783.845 
-794.959  -—783.776 
-—795.285 —780.021 
—796.419 —776.091 
-798.407 —-771.853 
= 801.302 — > -/67-212 
-858.023  -756.450 
-862.820  -743.470 
- 868.025 -—729.933 
-873.693  -—715.854 
- 885.550 -700.859 
-905.448  -—685.119 

-1051.076 —660.459 
-1052.524  -—632.506 
-1053.809 -604.462 
-1054.393 -590.4114 


671.280 


log K; 
ae 


137.326 
136.468 
101.860 
81.078 
67.196 
57.250 
49.391 
43.150 
38.128 
33.993 
30.508 
27.528 
24.642 
22.026 
19.734 
18.691 


20.180 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase wes 


GAS Hu1 


a 


Hu1 


NEON (MONOATOMIC GAS) 


S  -(G-H298)/T 


J/(K mol) 


146.324 
146.452 
152.432 
157.070 
160.860 
164.064 
166.840 
169.288 
171.478 
173.459 
175.268 
176.932 
178.472 
179.906 
181.248 
182.508 
183.696 
184.820 
185.886 


H H-H298 G 

lanl kJ / mol 
146.324 0.000 0.000 — 43.626 
146.324 0.038 0.038 — 43.897 
147.139 rallye 21 — 58.856 
148.679 4.196 4.196 -74.339 
150.403 6.274 6.274 -90.242 
152,131 8.353 8.353  -106.492 
153.800 10.482 10.432 -123.040 
155.388 12.510 12510  -139.849 
156.889 14.589 14.589  -156.889 
158.307 16.667 16.667  -174.138 
159.646 18.746 18.746 —191.575 
160.913 20.825 20.825 -209.186 
162.113 22.903 22.903 -226.958 
163.252 24.982 24.982 — 244.877 
164.335 27.060 27.060 — 262.936 
165.367 29.139 29.139 — 281.124 
166.353 31.218 31.218  -299.435 
167.295 33.296 33.296 -317.861 
168.198 35.375 35.3875  -336.397 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1052 


Ni 


Phase i} 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1726.00 


LIQ 1726.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3184.00 


References 


Phase mn is 


SOL Hut 
LIQ Hut 


SS 


Cp 


26.067 
26.100 
28.467 
30.863 
34.772 
30.835 
31.129 
31.966 
32.966 
33.927 
34.888 
35.723 
36.181 
36.192 
36.192 
36.192 
36.192 


43.095 
43.095 
43.095 
43.095 
43.095 
43.095 
43.095 
43.095 
43.095 
43.095 
43.095 
43.095 
43.095 
43.095 
43.095 
43.095 


Cp 


Hu 
Hu1 


J/(K mol) 


29.874 
30.035 
37.878 
44.465 
50.419 
55.546 
59.675 
63.386 
66.806 
69.993 
72.987 
75.814 
78.481 
80.978 
83.314 
85.508 
86.057 
10.123 
96.180 
97.989 
100.319 
102.530 
104.633 
106.637 
108.553 
110.387 
112.146 
113.837 
115.463 
117.030 
118.543 
120.004 
121.417 
122.569 


NICKEL 
S —(G-H298)/T H H-H298 G 

I) I kJ / mol 
29.874 0.000 0.000 —8.907 
29.874 0.048 0.048 - 8.962 
30.927 2.780 2.780 - 12.371 
82992 SACHA 5.737 — 16.496 
35.405 9.008 9.008 — 21.243 
37.938 12.326 12.326 — 26.557 
40.403 15.418 15.418 — 32.322 
42.753 18.569 18.569 — 38.478 
44.990 PAST Biltshil7/ — 44.990 
47.120 Baril Bah Iv, — 51.831 
49.152 28.602 28.602 — 58.982 
51.095 32.135 32.135 — 66.423 
52.957 35.734 35.734 -74.139 
54.743 39.354 39.354 —82.114 
56.456 42.973 42.973 — 90.330 
58.101 46.592 46.592 — 98.772 
58.518 47.533 47.533 -101.002 

17.472 

58.518 65.005" 65.005: .—101.002 
60.104 68.194 68.194  -108.187 
62.160 1250Sta 2 00S elon OS 
64.123 76.813 76.8138  —128.247 
66.003 81.122 81.122 -—138.606 
67.805 85.432 85.432  -149.170 
69.535 89.742 89.742  -159.930 
TASS 94.051 94.051 — 170.878 
72.802 98.361 98.361 — 182.005 
74.348 102.670 102.670 ~—193.305 
75.841 106.980 106.980 -204.771 
77.284 111.289 111.289 -216.396 
78.681 145099 115.599" = 228175 
80.034 119.908 119.908 -240.103 
81.346 124.218 124218  -252.174 
82.419 127.838 127.838  -—262.422 


Remarks 


CURIE — PT= 631. 
BPT= 3184., L= 369.24 


kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


58.690 


Phase W 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 


References 
Phase a fs 


GAS Hu1 


(——> 


Hu1 


NICKEL (GAS) 


S  -(G-+H298)/T H H-H298 G 
J/(K mol) iPaa kJ / mol 
182.189 182.189 430.115 0.000 _—375.795 
182.333 182.189 430.158 0.043 375.458 
189.125 183.112 432520 2.405 356.870 
194.508 184.871 434.934 4.819 337.680 
198.985 186.861 437.390 7.275 317.999 
202.816 188.873 439.875 9.760 297.904 
206.150 190.829 442.372 12257 277.452 
209.090 192.698 444.868 14.753 256.687 
211.710 194.470 447.355 17.240 235.645 
214.068 196.147 449.829 19.714 214.354 
216.208 197.731 452.288 22.173 192.838 
218.163 199.228 454.730 24.615 171.118 
219.961 200.646 457.156 27.041 149.211 
221.623 201.990 459.564 29.449 127.131 
223.166 203.266 461.956 31.841 104.890 
224.606 204.479 464.331 34.216 82.501 
225.955 205.635 466.691 36.576 59.972 
227.223 206.738 469.035 38.920 37.312 
228.418 207.793 471.366 41.251 14.530 
229.548 208.802 473.683 43.568 ~8.369 
230.621 209.769 475.987 45.872 -31.378 
231.640 210.698 478.280 48.165  —54.491 
232.611 211.591 480.563 50.448. + -77.704 
933.540 212.451 482.837 52.722 -101.012 
934.428 213.279 485.102 54.987 -124.411 
235.280 214.078 487.360 57.245 -147.897 
236.099 214.850 489.612 59.497 -171.466 
236.888 215.597 491.859 61.744 -195.115 
237.648 216.319 494.103 63.988  -218.842 
238.383 217.019 496.343 66.228 -242.644 
939.094 217.698 498.582 68.467 -266.518 


AH; AG; 
430.115 384.702 
430.110 384.421 
429.740 369.241 
429.197 354.175 
428.381 339.242 
427.549 324.461 
426.954 309.774 
426.298 295.165 
425.538 280.634 
424.667 266.185 
423.685 251.820 
422.596 237.542 
421.422 223.350 
420.211 209.244 
418.983 195.220 
417.740 181.273 
398.497 168.159 
396.532 155.416 
394.553 142.777 
392.560 130.237 
390.555 117.792 
388.539 105.439 
386.512 93.174 
384.476 80.993 
382.432 68.894 
380.381 56.874 
378.323 44.930 
376.261 33.059 
374.195 21.260 
372.126 9.530 

0.000 0.000 


NiAs NICKEL ARSENIDE 133.612 

Phase Tr C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) Mel kJ / mol [ - 

SOL 298.15 56.001 45.380 45.380 -—73.291 0.000 — 86.821 -73.291 —67.268 11.785 
300.00 56sG2 45.727 45.381 -—73.187 0.104 -— 86.905 -73.281 —67.231 11.706 
400.00 60.959 62.622 47.652 — 67.303 5.988 -— 92.352 -72.635 —65.307 8.528 
500.00 63.541 76.526 52.078 — 61.067 12.224 -— 99.330 —71.923 — 63.558 6.640 
600.00 65.238 88.269 Sy faltey/ —54.623 18.668 - 107.585 -71.373 —61.941 5.392 
700.00 66.518 98.426 62.343 — 48.033 25.258 - 116.931 —70.778 —60.406 4.508 
800.00 67.576 107.379 67.424 —41.327 31.964 — 127.230 —69.896 —58.984 3.851 
900.00 68.504 Wikschksi 72.316 — 34.522 38.769 — 138.376 -—69.025 — 57.673 3.347 
1000.00 69.351 122.655 76.993 — 27.629 45.662 — 150.284 — 68.189 —56.457 2.949 
1100.00 70.147 129.302 81.450 — 20.654 52.637 — 162.886 —67.396 — 55.323 2.627 
1200.00 70.906 135.439 85.697 — 13.601 59.690 —176.127 —66.735 —54.256 2.362 
1237.00 71.181 137.596 Seen — 10.972 62.319 -—181.179 —66.556 —53.874 2219 

References 

Phase H/S$S Cy Remarks 

SOL $2 $2 Tk1 MPT= 1287. 

Ni5As2 5—-NICKEL 2—ARSENIDE 443.293 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) el kJ / mol ] [ - 

SOL 298.15 215.983 190.631 190.631 — 251.103 0.000 -—307.940 -251.103 — 242.114 42.417 
300.00 216.245 191.968 190.636 — 250.703 0.400 —308.294  -251.036 — 242.058 42.146 
400.00 226.587 255.742 199.261 — 228.511 22.592 —330.807 -247.517 — 239.605 31.289 
500.00 233.093 307.043 215.853 — 205.508 45.595 —359.030 -244.430 — 237.998 24.863 
600.00 238.089 349.997 234.727 — 181.941 69.162 —391.939 -242.465 — 236.922 20.626 
700.00 242.373 387.027 253.900 — 157.914 93.189 —428.833 -240.380 — 236.112 17.619 
800.00 246.276 419.650 272.619 -—133.479 117.624 —469.198 -236.871 — 235.740 15.392 
900.00 249.959 448.871 290.607 -108.666 142.437 —512.650 -233.379 — 235.810 13.686 
1000.00 253.504 475.391 307.780 —83.492 167.611 —558.883 -230.062 — 236.260 12.341 
1100.00 256.960 499.715 324.138 —57.968 193.135 —607.655 -226.936 — 237.033 11.256 
1200.00 260.354 522.220 339.719 —32.102 219.001 —658.765 -—224.176 — 238.076 10.363 
1266.00 262.570 536.218 349.600 —14.845 236.258 —693.697 -222.711 — 238.882 9.856 

_References 

Phase inl / Cy Remarks 

SOL $2 $2 S2/Tk2 MPT= 1266./1271. 


] 


1055 


1020.198 11—NICKEL 8—ARSENIDE Ni11As8 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] == (Kimol) Lt kJ / mol ] LP se 

SOL 298.15 552.005 468.880 468.880 -774.036 0.000 -913.833 -774.036  -762.628 133.609 
300.00 553.053 472.298 468.891 -773.014 1022)! 3= 914.703. 2 773.773% © — 762,556), 192.773 
400.00 592.360 637.449 491.141 -715.513 58.523 -970.492 -758.858 -761.044 99.382 
500.00 614.356 772.178 534.295 -655.094 118.942 -1041.183 -743.793 -763.348 79.746 
600.00 629.538 885.598 583.642 -592.863 181.173 -1124.221 -730.661 -768.543 66.908 
700.00 641.502 983.569 633.934 -529.292 244.744 -1217.790 -716.969 -775.824 57.893 
800.00 651.752 1069.913 683.141  -464619 309.417 -1320.549 -699.973 -785.386 51.280 
900.00 661.005 1147.220 730.485  -398.974 375.062 -1431.472 -682.905 -797.091 46.262 
1000.00 669.638 1217.315 775.717 -332.438 441.598 -1549.753 -666.140 -810.679 42.346 
TCOLOCOR = 677-8675 W11281.527) 5 818:821 - 265.060 508.976 -1674.739 -649.738 -825.931 39.220 
1103.00 678.110 1283.373 820.082  -263.026 511.010 -1678.587 -649.255 -826.413 39.136 

References 

Phase nt ES C, 

SOL $2 S2 

453.908 NICKEL ARSENATE Ni3(AsO4)2 

Phase 7, C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) if kJ / mol ] P= 

SOL 298.15 265.413 344803 344.803 -1849.244 0.000 -1952.047 -1849.244 -1659.377 290.716 
300.00 265.987 346.447 344.808 -1848.752 0.492 -1952.687 -1849.206 -1658.199 288.718 
400.00 289.050 426.429 355.557 -1820.895 28.349 -1991.467 -1846.442 -1594.915 208.275 
500.00 304.181 492.639 376.543 -1791.196 58.048 -2037.515 —1842.981 -1532.427 160.092 
600.00 316.190 549.190 400.717 -1760.160 89.084 -2089.674 -—1839.643 -1470.638 128.030 
700.00 326.726 598.736 425.538 -1728.006 121.238 -2147.121 -—1835.815 -1409.404 105.171 
800.00 336.476 643.007 450.003 -1694.841 154.403 -—2209.246 -1830.739 -1348.829 88.069 

References 

Phase mt YS Cy 

SOL G1 G1 


] 


] 
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NiB NICKEL MONOBORIDE 69.501 

Phase ili Cy S —(G-H298)/T H H-H298 G AHy AG; log K; 
[K ] J /(Kimol) I} |h kJ / mol ] | 

SOL 298.15 34.633 30.125 30.125 —100.416 0.000 —109.398 -100.416 — 98.753 17.301 
300.00 34.816 30.340 30.125 —100.352 0.064 —109.454 -100.421 —98.742 17.193 
400.00 41.751 41.418 31.589 —96.484 3.932 —113.052  -100.651 —98.148 12.817 
500.00 45.748 51.195 34.554 —92.095 8.321 —117.693 -100.948 —97.491 10.185 
600.00 48.588 59.799 38.059 — 87.372 13.044 —123.251 -101.478 -—96.754 8.423 
700.00 50.882 67.466 41.722 — 82.396 18.020 —129.622  -101.973 —95.918 ala, 
800.00 52.884 74.393 45.380 -77.206 23.210 —136.720 -102.159 — 95.039 6.205 
900.00 54.718 80.729 48.961 -—71.824 28.592 —144.480 -102.311 -—94.140 5.464 
1000.00 56.446 86.584 52.434 —66.265 34.151 —152.850  -102.462 — 93.224 4.870 
1100.00 58.106 92.043 55.789 -—60.537 39.879 -—161.784 -102.608 — 92.293 4.383 
1200.00 59.719 97.168 59.026 -—54.646 45.770 —171.247 -102.747 —91.349 3.976 
1300.00 61.299 102.011 62.148 — 48.595 51.821 —181.208 -102.869 —90.394 3.632 

References 

Phase H/S Cy Remarks 

SOL Kut Kut Tk1 DPT= 1873. (LIQ + SOL) 

Ni4B3 TETRANICKEL TRIBORIDE 267.193 

Phase v C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K ] (———=$/((s tel) lime kJ / mol ] | Se) 


SOL 298.15 128.123 114.642 114642  -311.708 0.000 -345.888 -311.708  -305.046 53.443 
300.00 128.736 115.486 114644 -311.470 0238 = — 346.101 —311.726  -—305:005 53.106 
400.00 152.014 156.038 120.022 -297.302 14406  -359.717 -312.581 — 302.635 39.520 
500.00 165.427 191.505 130.854 -281.382 30.326 -377.135 -313.679 -300.032 31.344 
600.00 174.957 222.547 143.604 -264342 47.366 -397.870 -315.667 -297.136 25.868 
700.00 182.653 250.111 156.887  -246.451 65.257 -421.529 -317.509  -293.860 21.928 
800.00 189.372 274.947 170.117 -227.844 83.864 -447.802 -318.121 — 290.437 18.964 
900.00 195.523 297.612 183.042  -208.595 103.113 -476.446 -318624  -286.946 16.654 

1000.00 201.322 318.515 195.557 =-—188.751 122.957 -507.265 -319.157 -283.398 14.803 
1100.00 206.889 337.965 207.629 -168.339 143.369  -540.100 -319.713 -279.796 13.286 
1200.00 212.300 356.200 219.258 -147.378 164.330 -574.818 -320.283 -276.142 12.020 
1300.00 217.600 373.403 230.460 -125.882 185.826 -611.306 -320.841 — 272.440 10.947 
1400.00 222.820 389.720 241.258  -103.861 207.847  -649.469 -321.287 -268.699 10.025 


References 
Phase H/S C, Remarks 


SOL Kut Kul Tk1 MPT= 1853. 


138.594 NICKEL MONOBROMIDE (GAS) NiBr[g] 

Phase 1 C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [SJ (K mol) tal kJ / mol [ - 

GAS 298.15 36.172 262.484 262.484 184.096 0.000 105.836 184.096 137.434  -24.078 
300.00 36.218 262.708 262.485 184.163 0.067 105.351 184.045 137.145  -23.879 
400.00 37.846 273.382 263.929 187.877 3.781 78.524 167.786 124.804 -—16.298 
500.00 38.645 281.922 266.702 191.706 7.610 50.745 166.812 114.167 -11.927 
600.00 39.118 289.012 269.846 195.596 11.500 22.188 165.571 103.749 -9.032 
700.00 39.4386 295.068 273.027 199.524 15.428 -7.023 164.315 93.554 -6.981 
800.00 39.673 300.350 276.120 203.480 19.384 —36.800 163.304 83.514 —5.453 
900.00 39.861 305.034 279.077 207.457 23.361 —67.073 162.251 73.603 —4.272 
1000.00 40.020 309.242 281.887 211.451 21359 -97.791 161.115 63.814 —3.333 
1100.00 40.160 313.063 284.550 215.461 31.365 — 128.909 159.894 54.142 -2.571 
1200.00 40.286 316.563 287.074 219.483 35.387 — 160.393 158.585 44.585 -— 1.941 
1300.00 40.404 319.792 289.468 223.518 39.422 — 192.212 157.195 35.141 -1.412 
1400.00 40.514 322.791 291.742 227.564 43.468 — 224.343 155.745 25.806 -0.963 
1500.00 40.619 325.589 293.907 231.620 47.524 — 256.764 154.284 16.576 —0.577 
1600.00 40.721 328.214 295.970 235.687 51.591 — 289.456 152.831 7.443 —0.243 
1700.00 40.820 330.686 297.940 239.764 55.668 —322.402 151.385 — 1.599 0.049 
1800.00 40.916 333.022 299.825 243.851 59.755 — 355.588 131.963 —9.797 0.284 
1900.00 41.011 335.237 301.631 247.947 63.851 —389.002 129.841 —17.615 0.484 
2000.00 41.104 337.343 303.364 252.053 67.957 — 422.632 127.726 — 25.321 0.661 

References 

Phase H/S Cy 

GAS Pa2 Pa2 

218.498 NICKEL BROMIDE NiBr2 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) qt kJ / mol ] [ - 

SOL 298.15 75.397 122.424 122.424 —211.878 0.000 —248.379 -211.878 -— 194.090 34.004 
300.00 75.440 122.890 122.425 -211.738 0.140  -248.606 -211.927 -193.980 33.775 
400.00 77.456 144.881 125.410 — 204.090 7.188 — 262.042 -241.492 — 181.854 23.748 
500.00 TASBUTAS) 162.352 131.110 — 196.257 15.621 -277.433 -240.308 — 167.084 17.455 
600.00 80.776 176.930 137.564  -188.259 23.619 -294.417 -239.300 -152.538 13.280 
700.00 82.323 189.499 144.106  -180.103 31.775  -312.752 -238.197 -138.154 10.309 
800.00 83.840 200.591 150.487 -171.795 40.083 -332.267 -236.729 -123.961 8.094 
900.00 85.340 210.552 156.616 -—1638.336 48.542 -352.833 -235.178 -109.958 6.382 
1000.00 86.830 219.621 162.470 —-154.727 57.151 —374.348 -233.583 —96.129 5.021 
1100.00 88.312 227.966 168.050  -145.970 65.908  -396.733  -231.943 — 82.463 3.916 

References 

Phase H/S Cy Remarks 

SOL Pa2 Pa2 Tk1 MPT= 1236. (p= 2.2 bar) 
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NiBr2[g] NICKEL BROMIDE (GAS) 218.498 
Phase il C, SS} —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [_—— J /(K mol) kJ / mol [ - 
GAS 298.15 63.194 321.064 321.064 Walle 0.000 — 84.010 WU — 29.722 5.207 
300.00 63.248 321.455 321.065 11.832 0.117 — 84.605 11.644 —29.979 5.220 
400.00 65.140 339.949 323.574 18.265 6.550 —-117.715 -19.138 —37.527 4.901 
500.00 66.015 354.589 328.364 24.827 oan2 -152.467 -19.224 —42.118 4.400 
600.00 66.491 366.671 SSOenial 31.455 19.740 —188.548 -19.586 — 46.669 4.063 
700.00 66.777 376.944 339.223 38.119 26.404 — 225.741 -—19.974 —51.143 3.816 
800.00 66.964 385.874 344.508 44.807 33.092 —263.892  -20.126 —55.585 3.629 
900.00 67.091 393.769 349.552 51.510 39.795 —302.882 -20.332 —60.006 3.483 
1000.00 67.182 400.842 354.333 58.224 46.509 —342.618 -20.631 -—64.399 3.364 
1100.00 67.250 407.249 358.857 64.946 53.231 —383.028 -21.027 —68.758 3.265 
1200.00 67.301 413.103 363.137 71.674 59.959 -424.050  —-21.520 -—73.076 3.181 
1300.00 67.341 418.491 367.191 78.406 66.691 -465.633 -22.106 -77.349 3.108 
1400.00 67.373 423.483 SLOSS 85.142 73.427 -—507.735 -22.761 —81.575 3.044 
1500.00 67.399 428.132 374.689 91.880 80.165 —550.318 -23.439 — 85.752 2.986 
1600.00 67.420 432.483 378.166 98.621 86.906 — 593.351 -—24.119 — 89.884 2.934 
1700.00 67.437 436.571 381.483 105.364 93.649 —636.806  -24.803 -— 93.973 2.887 
1800.00 67.452 440.426 384.651 112.108 100.393 —680.657 -43.474 —97.262 2.822 
1900.00 67.464 444.073 387.684 118.854 107.139 —724.884 -44.856 —100.213 Pi Tfsys 
2000.00 67.474 447.534 390.590 125.601 113.886 -—769.466  -46.241 — 103.091 2.692 
References 
Phase H/S C, 
GAS Pa2 Pa2 
Ni3C TRINICKEL CARBIDE 188.081 
Phase ali C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
S| Sere J/(K mol) kJ / mol i 
SOL 298.15 106.653 106.274 106.274 67.404 0.000 35.719 67.404 64.151 — 11.239 
300.00 106.692 106.933 106.276 67.601 0.197 Cosy 67.441 64.130  -—11.166 
400.00 108.784 137.913 110.485 78.375 10.971 23.210 68.981 62.771 —8.197 
500.00 110.876 162.413 118.504 89.358 21.954 8.152 69.764 OlmatZ — 6.384 
600.00 112.968 182.813 127.569 100.550 33.146 —9.137 69.561 59.381 —5.170 
700.00 115.060 200.384 136.744 111.952 44.548 — 28.317 69.233 57.739 —4.309 
800.00 sa hey 215.884 145.686 123.562 56.158 — 49.145 69.642 56.069 —3.661 
References 
Phase H/S Cp 
SOL Nb1/e e 


] 


] 
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118.699 NICKEL CARBONATE NiCO3 
Phase il C, S$ —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [= / (Kimol) el kJ / mol ] [ - 
SOL 298.15 86.191 86.190 86.190 — 694.544 0.000 -—720.242 -694.544 —617.876 108.249 
300.00 86.434 86.724 86.192 — 694.384 0.160 -—720.402 -694.530 -—617.401 107.499 
400.00 96.325 113.068 89.717 — 685.204 9.340 -—730.4381 -693.575 —591.827 77.285 
500.00 102.993 135.313 96.670 —675.222 19.322 -—742.879 -692.469 —566.517 59.184 
600.00 108.393 154.581 104.751 — 664.646 29.898 -—757.395 -691.484 — 541.423 47.135 
700.00 113.194 171.656 WaishleZ — 653.563 40.981 -773.722 -690.379 —516.489 38.541 
References 
Phase H/S Cy 
SOL Tk1 Tk1,e 
170.732 NICKEL TETRACARBONYL (GAS) Ni(CO)4[g] 
Phase lt Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) j) 1h kJ / mol ] [ - 
GAS 298.15 149.285 410.602 410.602 — 602.910 0.000 —725.331 -602.910 — 587.249 102.884 
300.00 149.562 411.526 410.605 — 602.634 0.276 -—726.091 -602.854 — 587.152 102.232 
400.00 160.375 456.184 416.620 —587.085 15.825 -—769.558 -600.127 — 582.346 76.047 
500.00 167.492 492.772 428.301 —570.675 32.235 -—817.061 -598.116 —578.151 60.399 
600.00 SUS 523.828 441.699 — 553.633 49.277 —867.929 -596.986 -—574.279 49.995 
700.00 177.992 550.894 455.405 — 536.068 66.842 -921.694 -596.360 —570.540 42.574 
800.00 1S2aoS 574.939 468.872 —518.057 84.853 -978.008 -595.811 —566.892 37.014 
900.00 185.665 596.600 481.880 -—499.662 103.248 -1036.602 -595.509 — 563.298 32.693 
1000.00 188.618 616.320 494.353 —480.943 121.967 -1097.263 -595.439 — 559.724 29.237 
1100.00 191.124 634.418 506.275 -—461.952 140.958 -1159.812 -595.567 — 556.148 26.409 
1200.00 193.239 651.141 517.659 —442.731 160.179 -1224.101 -595.867 — 552.552 24.052 
1300.00 195.026 666.681 528.532 —423.315 179.595 -1290.001 -596.317 — 548.926 22.056 
1400.00 196.543 681.191 538.924 —403.735 199.175 -1357.403 -596.879 -545.260 20.344 
1500.00 197.836 694.797 548.866 —384.014 218.896 -1426.209 -597.497 —541.551 18.858 
1600.00 198.947 707.601 558.391 —364.174 238.736 -1496.336 -598.146 — 537.800 WA 
1700.00 199.908 719.692 567.527 —344.230 258.680 -1567.706 -598.821 — 534.008 16.408 
1800.00 200.743 731.142 576.301 —324.196 278.714 -1640.253 -617.503 —529.416 15.363 
1900.00 201.475 742.016 584.740 —304.085 298.825 -1713.915 -618.918 —524.484 14.419 
2000.00 202.120 752.367 592.864 —283.904 319.006 -1788.638 -620.361 -—519.476 13.567 
References 
Phase in fs Cy 
GAS Nb1 Jat 


] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ni S 


GAS Pa2 


Pa2 


NICKEL MONOCHLORIDE (GAS) 


J/(K mol) 


251.405 
251.623 
262.104 
270.537 
277.558 
283.562 
288.805 
293.457 
297.638 
301.436 
304.916 
308.127 
311.108 
313.892 
316.503 
318.961 
321.285 
323.489 


Ss) —(G-H298)/T H H-H298 G 

lial kJ / mol 
251.405 179.912 0.000 104.956 
251.405 179.977 0.065 104.490 
252.821 183.625 3.713 78.783 
255.549 187.406 7.494 52.137 
258.648 191.258 11.346 24.723 
261.789 195.153 15.241 —3.340 
264.845 199.080 19.168 — 31.964 
2/11 203.030 23.118 —61.082 
270.552 206.998 27.086 — 90.640 
273.190 210.983 31.071 -120.597 
275.691 214.982 35.070 -150.917 
278.064 218.994 39.082 -181.571 
280.319 223.017 43.105 —-212.534 
282.465 227.052 47.140  -243.786 
284.512 231.097 51.185 -275.307 
286.467 235.153 55.241 -307.081 
288.337 239.219 59.307 -—339.095 
290.130 243.294 63.382 -371.334 
291.850 247.379 67.467  -403.789 


325.584 


AH; AG; 
VG912 147.124 
179.898 146.920 
179.080 136.048 
178.119 125.397 
176.881 114.963 
175.621 104.753 
174.603 94.698 
173.539 84.773 
172.389 74.971 
171.153 65.288 
169.828 DON Ze 
168.421 46.270 
166.954 36.928 
165.476 27.692 
164.004 18.555 
162.539 9.509 
143.097 1.309 
140.955 —6.509 
138.818 — 14.215 


94.143 


log Ky 
[ = 


=25.175 
—25.581 
= 17.766 
-— 13.100 
— 10.008 
=O, 
—6.183 
— 4.920 
-3.916 
—3.100 
— 2.426 
— 1.859 
—1:378 
—0.964 
— 0.606 
01202 
— 0.038 
0.179 
0.371 


] 


129.595 


Phase 1) 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1304.00 


LIQ 1304.00 
1400.00 


References 


Phase eS 


SOL Pa2 
LIQ Pa2 


Cp 


71.681 
TAZ 
75.425 
77.821 
79.721 
81.388 
82.931 
84.401 
85.826 
87.222 
88.597 
89.959 
90.013 


99.998 
99.998 


NICKEL CHLORIDE 


S —(G—-H298)/T H H-H298 G 
J/(K mol) al kJ / mol 
98.006 98.006 -305.348 0.000 -334.568 
98.450 98.007 -—305.215 0.1338 -—334.750 
119.646 100.873 -—297.839 7.509  -—345.697 
136.747 106.392 -290.170 15.178  -358.544 
151.108 112.680  -—282.291 23.057 —372.956 
163.525 119.076 -274.234 31.114 -388.701 
174.494 125.331 -266.017 39.331 — 405.613 
184.348 131.350 -—257.650 47.698  -423.563 
193.314 137.105  -249.138 56.210 -442.453 
201.560 142.594 -240.486 64.862  -462.202 
209.208 147.831 -231.695 73.653  -—482.745 
216.354 152.830 -222.767 82.581 — 504.027 
216.630 153.025 —-222.407 82.941 — 504.893 
59.253 77.266 
275.883 153.025  -145.141 160.207 -504.893 
282.987 161.696  -135.541 169.807  -531.723 
Remarks 

Pa2 SPT= 1229., L= 220.5 kJ 


AHs AG, 
-—305.348  -—259.139 
-—305.326 -258.853 
-304.149  -—243.539 
-—303.008 -—228.520 
=302.0385 . -213.719 
—300.972 -199.072 
299 00S = 134010 
-298.063 -170.332 
—296:540) —156:2211 
—294.986 —-142.264 
-—293.400 -—128.450 
29 Veh = 1 145769 
=291.711 — 114.225 
—214.445 -114.225 
=211.9382 — —106:937 


1062 


NiCI2[9] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Abs 


GAS Pa2 


_—_—= 


Pa2 


S 


J/(K mol) 


298.228 
298.603 
316.555 
330.958 
342.910 
353.097 
361.961 
369.800 
376.820 
383.175 
388.976 
394.311 
399.248 
403.841 
408.133 
412.161 
415.955 
419.540 
422.937 


NICKEL CHLORIDE (GAS) 


—(G—-H298)/T H H-H298 G 

kJ / mol 
298.228 -70.291 0.000  -159.208 
298.229 -70.179 0.112 -—159.760 
300.656 -— 63.931 6.360  -—190.553 
305.324 -57.474 12.817  -222.953 
310.621 -50.918 19.373 -256.664 
315.979 -44.309 25.982  -291.476 
321.185 -37.670 32.621 — 327.239 
326.160 -31.015 39.276  -363.835 
330.881 -24.351 45.940  -401.172 
335.350 -17.684 52.607 -439.177 
339.581 -11.017 59.274 -477.788 
343.589 -4352 65.939 -516.956 
347.390 2.310 72.601 — 556.637 
351.002 8.967 79.258 -596.794 
354.440 15.618 85.909 -637.395 
357.718 22.262 92.553 -678.412 
360.849 28.899 99.190 -719.820 
363.845 35.529 105.820 -761.596 
366.715 42.152 112.443 -803.722 


AH; AGy 
—70.291 =835119 
—70.290 — 83.862 
-70.241 — 88.396 
=—70.ote - 92.930 
-— 70.662 — 97.426 
-71.047. -101.847 
-71.206 © —106.237 
-71.428 -110.603 
=Tt#58> = 114,940 
-72.184  -119.238 
SPR PZ2 PRS ARES) 
=73.362  —127.699 
—74.081 = 1313852 
-74.832  -—135.952 
=75.597 ->— 140.002 
-—76.374  -144.004 
—95:149 —147.199 
-96.647  -150.050 
=93:159 9 —102:622 


129:595 


log Ky 


77.688 


Phase ili 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al ES 


GAS Pa2 


SS 


Pa2 


NICKEL MONOFLUORIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


239.639 
239.841 
249.676 
257.748 
264.537 
270.382 
275.510 
280.079 
284.199 
287.952 
291.400 
294.591 
297.561 
300.340 
302.953 
305.419 
307.755 
309.975 
312.090 


H H-H298 G 

lh kJ / mol 
239.639 104.600 0.000 33.152 
239.640 104.660 0.060 32.708 
240.962 108.086 3.486 8.215 
243.537 NMOS 7.105 —17.169 
246.486 115.430 10.830 — 43.292 
249.492 119.223 14.623 —70.045 
252.431 123.064 18.464 — 97.344 
255.253 126.943 22.343 — 125.128 
257.945 130.854 26.254 — 153.345 
260.505 134.792 30.192 — 181.956 
262.938 i ke! holo EKG L- oul Lolo) —210.926 
265.252 142.741 38.141 — 240.227 
267.455 146.749 42.149 — 269.836 
269.555 150.777 46.177 -— 299.733 
271.562 154.826 50.226 — 329.899 
273.481 158.894 54.294 — 360.319 
275.321 162.980 58.380 —390.978 
277.087 167.086 62.486 — 421.866 
278.785 WAL 2NO 66.610 — 452.970 


AH; AG; 
104.600 72.290 
104.583 72.090 
103.670 61.395 
102.651 50.940 
101.368 40.713 
100.068 30.716 

99.014 20.881 

97.918 11.179 

96.741 1.604 

95.481 —7.850 

94.139 — 17.185 

92.719 — 26.405 

91.246 — 35.513 

89.767 —44.516 

88.301 —53.420 

86.849 — 62.233 

67.428 -—70.201 

65.313 1-190 

63.211 — 85.267 


1064 


NiF2 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 


References 
Phase Ale Ss 


SOL Pa2 


——= 


S  -(G-H298)/T 


J/(K mol) 


73.597 

73.993 

93.319 
108.976 
122.116 
133.507 
143.602 
152.688 
160.963 
168.580 
175.667 
182.335 
188.686 
194.816 
200.819 


Remarks 


Tk1 


NICKEL FLUORIDE 


H H-H298 


G 
kJ / mol 


73.597 
73.598 
76.200 
81.240 
86.986 
92.836 
98.563 
104.080 
109.361 
114.403 
119.216 
123.817 
128.225 
132.461 
136.547 


[ 


— 657.725 0.000 
— 657.606 0.119 
— 650.877 6.848 
—643.857 13.868 
— 636.647 21.078 
—629.256 28.469 
—621.693 36.032 
-613.978 43.747 
-—606.123 51.602 
SZ) —eehistele 
-589.983 67.742 
-581.652 76.073 
—573.081 84.644 
—564.193 93.532 
—554.889 102.836 


MPT= 1747. 


— 679.668 
- 679.804 
— 688.205 
— 698.345 
TOIT 
22, 
— 736.575 
= Tachi 
— 767.086 
— 783.568 
— 800.784 
— 818.687 
— 837.241 
— 856.417 
— 876.199 


AH; AG; 
—657.725  -610.298 
-657.713 -—610.003 
-656,929  -594.217 
-—656.229 -578.623 
—655.764 —563.151 
-655.239 -547.746 
-654.375 -—532.447 
=653.459  -=517.261 
= 002:062 5) = OUZAINS 
—651.589 -—487.188 
-650.612 -—472.285 
-—649.560  -457.466 
— 648.351 — 442.734 
—646.859  —428.097 
—644.965  —413.572 


96.687 


log K; 
[ = 


106.922 
106.211 
UO 
60.448 
49.027 
40.873 
34.765 
30.021 
26.231 
23.135 
20.558 
18.381 
16.519 
14.908 
13.502 


] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ads 


GAS Pa2 


Pa2 


S 


J/(K mol) 


273.065 
273.390 
289.081 
302.074 
313.167 
322.815 
331.328 
338.928 
345.775 
351.996 
357.686 
362.921 
367.764 
372.263 
376.463 
380.399 
384.100 
387.595 
390.905 


NICKELFLUORIDE (GAS) 


~(G-H298)/T 


H H-H298 


G 


273.065 
273.066 
275.178 
aUfS) AS) 
284.038 
288.904 
293.685 
298.298 
302.709 
306.9114 
310.909 
314.7114 
318.330 
321.777 
325.065 
328.206 
331.209 
334.086 
336.845 


[ 


— 335.557 0.000 
— 335.460 0.097 
— 329.996 5.561 
-324.167 11.390 
—318.080 17.477 
—311.819 23.738 
-305.443 30.114 
= CG: 99088) -30:007 
—292.490 43.067 
-285.963 49.594 
—279.424 56.133 
—272.884 62.673 
-—266.350 69.207 
= 209 02mm Onl3O 
=253.320 82.237 
-—246.829 88.728 
—240.353 95.204 
— 233.889 101.668 
— 227.435 108.122 


kJ / mol 


—416.971 
—417.477 
— 445.628 
— 475.204 
— 505.980 
OSE 
—570.505 
— 604.025 
— 638.266 
= O73nlo9 
— 708.647 
—744.681 
Odeo 
— 818.223 
— 855.661 
— 893.506 
— 931.733 
—970.320 
— 1009.246 


AH; AG; 
—335.557  -—347.601 
—335.566 -—347.676 
—336.048 -—351.640 
-—336.539 -—355.482 
erates) a Shohe) 7224)" 
—337.803 —362.825 
—338.125 -366.378 
— 338.471 — 369.889 
—338.899 -—373.358 
—339.423  —376.779 
—340.053 -380.148 
—340.792  —383.460 
-341.620 -386.712 
—342.494 -—389.902 
—343.396 -—393.034 
—344.325 -—396.108 
—363.264  —-—398.366 
—364.933  —400.271 
— 366.621 — 402.087 


1066 


SOL Nb1/Pa2 


e 


Ku MPT= 1070. 


Nil{g] NICKEL MONOIODIDE (GAS) 185.594 
Phase if Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky; 
[K] el AKO) al kJ / mol [ - 
GAS 298.15 36.626 270.220 270.220 246.856 0.000 166.290 246.856 192.511 -— 33.727 
300.00 36.666 270.447 270.221 246.924 0.068 165.790 246.825 192.174 — 33.460 
400.00 38.102 281.219 271.680 250.672 3.816 138.184 237.022 174.498 — 22.787 
500.00 38.812 289.806 274.476 254.521 7.665 109.618 213.818 161.126 — 16.833 
600.00 39.237 296.922 277.641 258.425 11.569 80.272 PW STS: 150.699 -—13.119 
700.00 39.527 302.994 280.840 262.364 15.508 50.268 CASS 140.495 — 10.484 
800.00 39.746 308.287 283.947 266.328 19.472 19.699 210.301 130.447 —8.517 
900.00 39.922 312.979 286.917 270.312 23.456 — 11.369 209.243 120.528 -6.995 
1000.00 40.073 SIMAS 289.737 214.2 27.456 — 42.881 208.101 110.731 —5.784 
1100.00 40.206 321.019 292.410 278.326 31.470 —74.795 206.874 101.053 —4.799 
1200.00 40.328 324.522 294.942 282.353 35.497 — 107.074 205.559 91.490 —3.982 
1300.00 40.442 S2ifO5 297.343 286.391 39.535 — 139.690 204.161 82.041 —3.296 
1400.00 40.550 330.756 299.624 290.441 43.585 -—172.618 202.704 72.701 -2.713 
1500.00 40.654 SCY Ioy/ 301.794 294.501 47.645 — 205.835 201.235 63.467 -—2.210 
1600.00 40.754 336.184 303.862 298.572 Si/al — 239.323 199.773 54.330 -—1.774 
1700.00 40.852 338.658 305.837 302.652 55.796 — 273.066 198.319 45.284 -— 1.391 
1800.00 40.948 340.996 307.726 306.742 59.886 — 307.050 178.887 37.084 -— 1.076 
1900.00 41.042 343.212 309.536 310.841 63.985 — 341.262 176.755 29.264 —0.805 
2000.00 41.135 345.320 Slileeie 314.950 68.094 — 375.689 174.630 21.557 —0.563 
References 
Phase H/S C, 
GAS Pa2 Pa2 
Nil2 NICKEL IODIDE 312.499 
Phase VY Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) ] [ kJ / mol ] [ - 
SOL 298.15 77.404 138.700 138.700 —78.199 0.000 — 119.552 -—78.199 —76.018 13.318 
300.00 77.465 139.179 138.701 -— 78.056 0.143 —119.809 —78.205 —76.004 e236 
400.00 79.834 161.826 141.773 -70.178 8.021 — 134.908 —94.698 —74.651 9.748 
500.00 81.229 179.801 147.643 — 62.120 16.079 -—152.020 -137.790 — 65.500 6.843 
600.00 82.240 194.704 154.279 — 53.944 24.255 -170.767 -136.637 —51.156 4.454 
References 
Phase nes C, Remarks 


74.689 NICKEL OXIDE 


Phase = T Ge S  -~(G-H298)/T H H-H298 G 
1 no) ipa kJ / mol 


SOL-A 298.15 44.309 37.991 37.991 — 239.701 0.000 -251.028 
300.00 44.476 38.265 37.992  —-—239.619 0.082 -—251.098 

400.00 SILOS 52.041 39.824 —-234.814 4.887  -255.631 

500.00 64.978 64.746 43.536 -229.096 10.605  -261.469 

525.00 70.752 68.051 44.624  -227.402 12.299  -263.129 

0.000 0.000 
SOU=B *525:00 54.686 68.051 44624 -227.402 12.299 -263.129 
565.00 61.422 72.311 46.433 -—225.080 14.621 — 265.935 
0.000 0.000 

SOL-C 565.00 53.761 72.311 46.433 -—225.080 14.621 — 265.935 
600.00 53.646 75.538 48.037 -—223.200 16.501 — 268.523 

700.00 53.380 83.786 52.571 SPW 350) — -Zi\4sts)) — 276.501 

800.00 53.345 90.909 90,928" — 212.516 9 *27.185)" ==285.243 

900.00 53.604 97.204 61.060 —-207.171 32.530 —294.655 

1000.00 54.154 102.877 64.962  -201.786 37.915 -304.663 

1100.00 54.959 108.075 68.649 -196.332 43.369  -315.214 

1200.00 55.970 112.899 72.137 —-190.787 48914  -—326.266 

1300.00 57.128 117.424 75.449 -185.133 54568 -—337.784 

1400.00 58.369 121.703 78.601 -179.359 60.342 -349.742 

1500.00 59.627 125.773 81.611 —173.459 66.242 -362.118 

1600.00 60.832 129.660 84.494 -167.4385 72.266 -374.891 

1700.00 61.915 133.381 87.261 —161.297 78.404 -388.044 

1800.00 62.805 136.946 89.923  -155.059 84642 -—401.562 

1900.00 63.431 140.360 92.488 -148.744 90.957 -415.428 

2000.00 63.722 143.623 94.964  -142.384 97.317 -429.629 

2100.00 63.604 146.731 97.356  -136.014 103.687 -—444.148 
2200.00 63.006 149.678 99.668  -—129.679 110.022 -458.970 

2228.00 62.742 150.473 100.301 —127.918 111.7838 -463.172 


24.413 54.392 
LIQ 2228.00 54.392 174.886 100.301 -73.526 166.175 -463.172 
2300.00 54.392 176.616 102.663 —69.610 170.091 — 475.826 
2400.00 54.392 178.931 105.793 -64.171 175.530 -493.604 
2500.00 54.392 181.151 108.763 -58.732 180.969 -511.609 


References 


Phase nl Cy 


SOL-A Nb1 Pal 
SOL-B Pat Pat 
SOL-C Pat Pat 


LIQ ) e 


AH; AGy 
— 239.701 — 211.539 
- 239.694 -211.364 
—239.107 -—201.998 
—237.875  -192.842 
-—237.353 -—190.603 
- 237.353 .—190.603 
— 236.961 — 187.054 
— 236.961 — 187.054 
— 236.831 — 183.967 
-—236.425 -—175.180 
-235.852 -166.471 
— 235.361 — 157.828 
— 234.954 —149.236 
—234.599 -140.682 
— 234.270 —132.158 
— 233.940  -—123.662 
SEERA = Nike. JIG 
— 233120 —OGs/o3 
— 232.541 — 98.347 
— 231.867 — 89.980 
— 249.089 — 80.895 
— 248.954 —71.554 
— 248.784 — 62.222 
— 248.617 — 52.898 
— 248.495 — 43.581 
— 248.477 -— 40.973 
— 194.085 — 40.973 
— 194.651 —36.016 
— 195.448 =29:102 
=196.256 — 22.154 


1067 


1068 


NiO[g] 


Phase ny 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase lal LS 


GAS Pal 


———— 


Pat 


NICKEL OXIDE (GAS) 


“Ss (G-Heoe\7 


J/(K mol) 


241.359 
241.569 
251.789 
260.185 
267.250 
273.331 
278.665 
283.416 
287.698 
291.598 
295.179 
298.490 
301.572 
304.454 
307.163 
309.718 
312.137 
314.435 
316.624 


H H-H298 G 

lel kJ / mol 
241.359 309.616 0.000 237.655 
241.360 309.679 0.063 237.208 
242.733 313.238 3.622 212.523 
245.410 317.004 7.388 186.911 
248.477 320.880 11.264 —160.530 
251.603 324.826 15.210 133.494 
254.659 328.821 19.205 105.889 
257.595 332.854 23.238 77.780 
260.395 336.919 27.303 49.221 
263.057 341.011 31.395 20.253 
265.587 345.126 35.510 ~9.088 
267.992 349.264 39.648 -38.773 
270.282 353.422 43.806  -68.778 
272.465 357.600 47.984 -99.081 
274.550 361.797 52.181  -129.663 
276.544 366.012 56.396  -160.509 
278.455 370.245 60.629 + -191.602 
280.288 374.495 64.879 -222.932 
282.051 378.762 69.146 -254.486 


AH AGy 
309.616 277.144 
309.603 276.943 
308.945 266.155 
308.225 255.538 
307.249 245.086 
306.251 234.814 
305.485 224.661 
304.665 214.607 
303.751 204.648 
302.743 194.786 
301.644 185.020 
300.457 175.348 
299.209 165.771 
297.948 156.284 
296.692 146.881 
295.442 137.556 
276.214 129.064 
274.285 120.942 
272.361 W292n 


176.651 


Phase y 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase AS 


SOL Nb1/e 


Cp 


131.567 
132.036 
149.320 
158.574 
164.667 
169.268 
173.074 
176.417 
179.473 
182.341 
185.082 
187.732 
190.318 
192.855 
195.355 
197.827 
200.276 
202.708 
205.126 


NICKEL DIALUMINIUM TETRAOXIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) if kJ_/ mol 


98.324 98.324 —1915.900 0.000 -1945.215 

O9EIS9 98.327 -1915.656 0.244 -1945.398 
139.799 103.753 -1901.482 14.418 -1957.401 
174.199 114.496 -1886.049 29.851 -1973.148 
203.680 126.962 -1869.869 46.031 -1992.077 
229.422 139.799 -1853.164 62.736 -2013.759 
252.280 152.457 -1836.042 79.858 -2037.866 
272.861 164.711 -1818.564 97.336 -2064.140 
291.609 176.477 -1800.768 115.132 -2092.377 
308.850 187.7388 —-1782.676 133.224 —-2122.411 
324.834 198.504 -1764.304 151.596 -2154.105 
339.754 208.802 -1745.663 170.237 -2187.343 
353.761 218.661 -—1726.760 189.140  -2222.026 
866.979 = 228:112 —1707.601 208.299 —2258.069 
379.005) © ©237.186" =1688.190 227.710" —2295.398 
391.423 245.911 -1668.531 247.369 -2333.949 
402.800 254314 -1648.626 267.274 -2373.665 
413.693 262.417 -1628.476 287.424  -2414.493 
424.152 270.244 -1608.084 307.816 -2456.389 


Remarks 


Tk1 MPT= 2383. 


1069 


NiAI204 

AH; AG; log K; 
ss -] [ = 

—1915.900 .=1797.119 314.848 
-1915.903 -1796.382 312.778 
=1915.416- .=1756.586 229.387 
-1914.339 -1716.998 179.374 
-1913.261 -1677.635 146.051 
-1912.116 -1638.444 122.262 
-1910.764 -1599.442 104.433 
-—1909.625 —1560.598 90.575 
-—1929.890 -1520.347 79.415 
-—1928.511 -—1479.459 70.254 
—1927.027° —1438.701 62.625 
-1925.434 -1398.070 56.175 
-1923.707 | =1357.568 50.651 
-1921.799 -1317.195 45.869 
=1919.691) -=1276:955 41.688 
-1917.385 -1236.854 38.004 
-1932.863 -1196.134 34.711 
-1930.852 -—1155.259 31.760 
—1928.645 -1114.494 29.108 


1070 


Ni2Si04 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1818.00 


References 
Phase AS 


SOL $5 


———— 


Cy 


142.503 
142.885 
Oue290 
165.534 
171.451 
176.365 
180.827 
185.099 
189.322 
193.572 
197.899 
202.330 
206.887 
211.582 
216.424 
221.421 
226.576 
227.522 


$5 


DINICKEL ORTHOSILICATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) I ll kJ / mol 


110.089 110.039 -1403.439 0.000 -1436.247 
110.922 110.042 -1403.175 0.264 -1436.452 
154.240 115.850° -1388.083" 15.356° =1449,779 
190.289 127.237 -1371.913 31.526 -1467.057 
221.014 140.369 -1355.051 48388 -1487.660 
247.821 153.844 -1337.655 65.784 —-1511.130 
271,666" 167.1109) —1319:793" 83.646" = 11537-1126 
293.212 179.942 -1301.496 101.943 -1565.387 
312.933 IZA) Ase 77s) AOU NSIS) TAGs) 
331.176 204.077 -—1263.631 139.808 -—1627.924 
348.204 215.386 -1244.058 159.381 -1661.902 
364.218 226.225 -1224.048 179.391 -1697.531 
379.378 236.628 -1203.588 199.851 -1734.718 
393.811 246.629 -1182.666 220.773 -1773.383 
407.620 256.263 -1161.267 242.172 -1813.459 
420.890 265.559 -1139.376 264.063 -1854.889 
433.691 274.546 -1116.977 286.462 -1897.621 
435.951 276.1383 -1112.890 290.549 -1905.448 


Remarks 


$5 MPT= 1818. 


AH; AG; 
-—1403.439 -1290.493 
-1403.417 -1289.792 
-1401.854 -1252.137 
-—1399.994 -1214.922 
-—1398.371 -1178.068 
-—1396.567 -1141.472 
-—1394.073 -1105.197 
-—1391.450 -1069.245 
-1388.757 -1033.588 
-1385.976 -—998.204 
—1383.082 -—963.079 
-1380.044 -928.201 
-1376.794 -—893.564 
—lO/:2 i/o at, O 
-1369.256 -825.027 
—1415.071 -— 790.698 
-—1446.028  -—752.592 
-1445.325 —745.662 


209.463 


log Ky 
[eal 


226.089 
224.573 
163.512 
126.922 
102.560 
85.178 
72.162 
62.057 
53.989 
47.401 
41.922 
37.296 
33.339 
29.919 
26.934 
24.295 
21.840 
21.424 
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154.568 NICKEL TITANIUM TRIOXIDE NiTiO3 

Phase i! C, S —(G—H298)/T H H-H298 G AH; AG, log K; 
[K] J/(K mol) ell kJ / mol [ - 

SOL 298.15 99.252 85.772 85.772 -—1202.440 0.000 -—1228.013 -—1202.440 -1118.188 195.902 
300.00 99.535 86.387 85.774 -—1202.256 0.184 -1228.172 -1202.432 -1117.666 194.603 
400.00 110.041 116.644 89.828 -1191.714 10.726 -1238.371 -1201.668 -1089.510 142.275 
500.00 115.763 141.864 97.786 -1180.401 22.039 -1251.333 -1200.600 -1061.593 110.904 
600.00 119.601 163.328 106.965 -1168.622 33.818 -1266.619 -1199.617 -1033.887 90.008 
700.00 122.550 181.994 116.379 -1156.509 45.931 -1283.906 -1198.576 -1006.338 75.094 
800.00 125.025 198.524 125.634 -1144.128 58.312 -1302.947 -1197.263 -978.965 63.920 
900.00 22245 213.379 134.572 -1131.514 70.926 -1323.555 -1195.989 -951.755 55.238 
1000.00 129.252 226.890 143.138 -1118.689 83.751 -1345.578 -1194.799 -924.682 48.300 
1100.00 131.168 239.299 151.324 -1105.667 96.773 -1368.896 -—1193.691 =897.725 42.629 
1200.00 133.009 250.792 159.140 -1092.458 109.982 -1393.408 -1196.657 -870.746 37.903 
1300.00 134.795 261.509 166.607 -1079.067 123.373 -1419.029 -1195.160 -843.647 33.898 
1400.00 136.543 271.562 173.748 -1065.500 136.940 -1445.687 -1193.662 -816.664 30.470 
1500.00 138.262 281.042 180.588 -1051.759 150.681 -1473.322 -1192.120 -—789.789 27.503 
1600.00 139.959 290.019 187.149 -1037.848 164592 -1501.879 -1190.523 -763.019 24.910 
1700.00 141.639 298.555 193.454 -1023.768 178.672 -1531.311 -1188.878 -736.350 22.625 

References 

Phase inl Ys} Cy Remarks 

SOL Tk e Tk1 MPT= 2048. 

148.354 DINICKEL PHOSPHIDE Ni2P 

Phase V C, iS) —(G-H298)/T H H—-H298 G AH; AGy log Ky 
[K] J/(K mol) ih kJ / mol ] [t= 

SOL 298.15 64.809 77.404 77.404 -—184.096 0.000 -207.174 -184.096 -177.115 31.030 
300.00 64.852 77.805 77.405 -—183.976 OM ZOR N= 207-31 Oh aG4 auemenls 76 Oe 30.831 
400.00 67.153 96.777 79.976 -—177.376 6.720 -—216.087 -186.232 -—174.345 22.767 
500.00 69.454 112.009 84.908  -170.545 13.551 =o e150) SAY ae ISIO 17.883 
600.00 71.756 124.875 90.524 -163.485 20.611 -— 238.410 -190.062 -167.637 14.594 
700.00 74.057 136.109 967250" 8= 15651945 9 27.9029 = 251.4717) =192,039 9 1638-722 W227 
800.00 76.358 146.149 101.870 -148.674 35.422 -265.592 -193.336 -159.586 10.420 
900.00 78.659 IGD2Z72 107.305 =140.923 43.173 —280.670 —194.520 —155.295 9.013 
1000.00 80.960 163.682 dA2.5270" T=1321942° 59 51.1545 ~=296.623' 7 195.666; 6 = 150:875 7.881 
1100.00 83.262 171.506 A753 7o" P= 12457311 1 59:3659" 1 —313:387— 9196.07 ve 1465342 6.949 
1200.00 85.563 178.849 122.344  -116.289 67.807 -330.909 -261.421 — 140.620 6.121 
1300.00 87.864 185.789 126.960 -107.618 76.478 -349.144 -261.673 -130.543 5.245 
1383.00 89.774 191.285 130.656 -100.246 83.850 -364.794 -261.816 -122.166 4.614 

References 

Phase H/S Cy Remarks 

SOL Tk1/Ku1 e Tk1 MPT= 1383. 


] 


OW? 


] 


Ni3P TRINICKEL PHOSPHIDE 207.044 
Phase T Cy Ss) —(G—H298)/T H H-H298 G AH; AGy log K; 
[K] (UK ive) {I kJ / mol [ - 
SOL 298.15 87.802 106.274 106.274 — 219.660 0.000 —251.345 -219.660 — 212.380 37.208 
300.00 87.864 106.817 106.275 —219.498 0.162 —251.543 -219.686 — 212.335 36.971 
400.00 91.211 132.552 109.762 — 210.544 9.116 —263.565 -—222.181 — 209.452 PROSE 
500.00 94.558 153.265 116.456 — 201.255 18.405 —277.888 -—224.394 — 206.022 2lko23 
600.00 97.906 170.801 124.088 -— 191.632 28.028 —294.113 -227.218 — 202.096 17.594 
700.00 101.253 186.144 131.879 — 181.674 37.986 —311.975 -229.844 — 197.669 14.750 
800.00 104.600 199.883 NSYIoS5 -— 171.382 48.278 — 331.288 -231.462 — 192.960 12.599 
900.00 107.947 PPV SH 146.946 — 160.754 58.906 —351.911 -232.921 — 188.058 10.915 
1000.00 111.294 223.943 154.075 — 149.792 69.868 -373.735 -—234.333 — 182.998 9.559 
1100.00 114.642 234.708 160.922 — 138.495 81.165 —396.674 -—235.703 —177.797 8.443 
1200.00 117.989 244.826 167.496 — 126.864 92.796 -—420.656 -300.598 — 171.385 7.460 
1243.00 119.428 249.006 170.244 — 121.759 97.901 — 431.273 -300.818 — 166.751 7.007 
References 
Phase als Cy Remarks 
SOL Tk1/Ku1 e Tk1 DPT= 1243. (LIQ + Ni5P2) 
Ni5P2 PENTANICKEL DIPHOSPHIDE 355.398 
Phase 1 C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[ K ] Seyi) lal kJ / mol ] [ - 
SOL 298.15 151.984 184.933 184.933 — 435.136 0.000 —490.274 -435.136 — 421.249 73.801 
300.00 152.088 185.873 184.936 — 434.855 0.281 —490.617 -435.184 — 421.163 73.331 
400.00 WOW a 230.400 190.969 — 419.363 IO. —511.523 -439.857 — 415.670 54.281 
500.00 163.385 266.205 202.547 — 403.307 31.829 —536.410 -443.848 — 409.174 42.746 
600.00 169.034 296.493 215.743 — 386.686 48.450 —564.582 -448.850 —401.793 34.979 
700.00 174.682 322.973 229.209 —369.501 65.635 —595.582 -453.515 — 393.527 29.365 
800.00 180.330 346.668 242.435 —351.750 83.386 —629.084 -456.492 — 384.749 2omee 
900.00 185.979 368.234 255.232 —333.4385 101.701 —664.845 -459.198 — 375.617 21.800 
1000.00 191.627 388.121 267.539 —314.554 120.582 —702.675 -—461.820 — 366.189 19.128 
1100.00 197.276 406.650 279.353 —295.109 140.027 -—742.424 -464.363 — 356.502 16.929 
1200.00 202.924 424.057 290.693 -—275.099 160.037 —783.968 -593.966 — 344.409 14.992 
1300.00 208.572 440.523 301.591 —254.524 180.612 —827.204 -594.769 — 323.579 13.002 
1400.00 214.221 456.186 312.078 —233.385 201.751 —872.046 -595.353 — 302.694 11.294 
1453.00 217.214 464.202 317.482 —221.952 213.184 —896.437 -595.488 —291.612 10.483 
References 
Phase H/S C, Remarks 
SOL Tk1/Ku1 e Tk1 TPT= 1298. /MPT= 1453. 


85.625 


Phase if 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
833.00 


References 
Phase Al f S 


SOL Mit 


=e 


Mit 


NICKEL 0.84—SULFIDE 


S —(G-H298)/T 


J/(K mol) 


48.953 
49.219 
61.956 
72.370 
81.315 
89.247 
96.436 
98.678 


Remarks 


Mit 


H H—-H298 G 

el kJ / mol 
48.953 — 82.425 0.000 -— 97.020 
48.954 — 82.345 0.080 -97.111 
50.674 -77.912 4.513 -102.695 
54.002 -73.241 9.184  -109.426 
57.825 —68.331 14.094  -117.120 
61.758 -63.183 19.242  -—125.655 
65.650 -57.796 24.629 -134.945 
66.914 -55.966 26.459 -138.164 


Ni7S6—Ni6S5, DPT= 833. 


AH; AG; 
— 82.425 —80.085 
— 82.429 — 80.071 
— 84.576 STATA 
— 86.139 —77.658 
— 87.505 —heyisy2s) 
— 88.453 —73.794 
- 88.981 —71.663 
OO mow) —70.945 
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NiS 


Phase W 
[K] 


SOL-B 298.15 
300.00 
400.00 
500.00 
600.00 
652.00 


SOL-A_ 652.00 
700.00 

800.00 

900.00 

1000.00 

1100.00 

1200.00 

1249.00 


LIQ 1249.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mf S 


SOL-B Jat 
SOL-A Jat 
LIQ Jal 


S 


J/(K mol) 


53.011 
53.303 
67.362 
78.913 
88.788 
93.431 
9.882 
103.313 
107.137 
114.603 
121.523 
128.014 
134.157 
140.013 
142.792 
24.119 
166.911 
169.984 
175.673 
180.970 
185.925 
190.580 
194.968 
199.120 
203.058 


NICKEL SULFIDE 


—(G-H298)/T H H-H298 G 

kJ / mol 

53.011  -87.864 0.000 —-103.669 
53.012  -87.777 0.087 + - 103.768 
54.907 -82.882 4.982 -109.827 
58.586  -77.701 10.163  —117.157 
62.816  -72.281 15.583  -125.554 
65.075  -69.375 18.489  —130.293 

6.443 
65.075 -62.932 24.932  -130.293 
67.829 60.348 27.516 -135.344 
73.215 —54.754 33.110 -146.436 
78.203 -48.876 38.988  -158.247 
82.863  -42.713 45.151 170.727 
87.249 -36.265 51.599  -183.838 
91.404 -29.533 58.331  -197.549 
93.365 —26.131 61.733  -204.477 
30.125 

93.365 3.994 91.858 -204.477 
96.311 7.910 95.774 213.069 
101.779 15.588 103.452  -230.355 
106.884 23.265 111.129 -248.190 
111.671 30.943 118.807 266.538 
116.177 38.621 126.485 285.366 
120.434 46.298 134.162  -304.645 
124.467 53.976 141.840 324.351 
128,299 61.653 149.517 -344.462 


AH AG; 
— 87.864 — 85.205 
— 87.867 — 85.188 
— 90.286 - 84.178 
91963 — 82.480 
— 93.391 — 80.444 
— 94.032 = 79.293 
— 87.589 =—719:293 
— 88.085 — 78.664 
— 88.943 Hla 200 
— 142.423 —74.601 
— 141.342 =67.124 
— 140.081 O90 
— 138.639 =O2:09 
— 137.864 — 49.018 
— 107.739 -— 49.018 
— 106.582 — 46.643 
— 104.363 —42.116 
— 102.168 — 37.746 
=U eiis — 33.523 
=91.192 — 29.437 
=1NG,099 — 24.719 
— 112.106 =A9.8e2 
= 1 0Sy22: — 15.003 


122.822 


Phase Th 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1280.00 


LIQ 1280.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase nl Ps) 


SOL Jat 
LIQ Jal 


C, 


——== 


70.625 
70.664 
72.739 
74.814 
76.889 
78.965 
81.040 
83.115 
85.190 
87.266 
89.341 
91.001 


91.002 
91.002 
91.002 
91.002 
91.002 
91.002 
91.002 
91.002 
91.002 


S —(G—H298)/T H H-H298 G 
J/(K mol) i Il kJ / mol 
71.965 71.965 -131.378 0.000 -152.834 
72.402 71.966 -—131.247 0.131  -152.968 
93.015 74.763  -124.077 7.301 -161.283 
109.469 80.112 —116.700 14.678 —171.434 
123.292 86.186 —109.114 22.264 — 183.090 
135.301 92.363 -101.322 30.056 -196.032 
145.981 98.410 — 93.321 38.057 —210.106 
155.646 104.241 —85.114 46.264 =225.195 
164.510 109.830 -76.698 54680 -241.208 
WAHT 115.179 -—68.076 63.302 — 258.075 
180.409 120.298 —59.245 72.133 —275.736 
186.228 124.238 -52.032 79.346  -290.403 
51.320 65.689 
237.547 124.238 13.657 145.035 -—290.403 
238.958 125.993 15.477 146.855 -—295.168 
245.702 134.305 24.578 155.956 —319.405 
251.981 141.944 33.678 165.056 — 344.293 
257.854 149.006 42.778 174.156 — 369.788 
263.371 155.573 51.878 183.256 — 395.852 
268.572 161.708 60.978 192.356 — 422.452 
273.493 167.463 70.079 201.457 — 449.557 
278.160 172.882 79.179 210.557 —477.142 


NICKEL DISULFIDE 


AH; AG; 
-131.378  -—124.812 
—131.380 -124.772 
-136.104 -122.357 
—139.487 -118.576 
—142.326 -114.113 
-144.469 -—109.228 
— 146.281 — 104.071 
— 253.638 — 96.380 
— 252.140 —78.987 
— 250.547 — 61.748 
— 248.854 — 44.658 
— 247.425 —31.091 
— 181.736 SOOO 
— 181.372 — 28.740 
— 179.589 — 17.067 
— 177.836 SSHIL 
- 176.091 5.912 
— 174.355 17.234 
— 190.611 29.214 
— 189.581 41.398 
— 188.560 53.528 
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Ni3S2 TRINICKEL DISULFIDE 240.202 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) IL kJ / mol ] [ - 

SOL-1 298.15 WN atAGhs) 133.888 133.888 — 216.313 0.000 —256.232 -—216.313 —210.396 36.861 
300.00 117.948 134.617 133.890 —216.095 0.218 —256.480 -216.324 — 210.359 36.627 
400.00 WZ 169.893 138.638 — 203.811 12.502 —271.768 -—221.399 — 208.101 PI ATES 
500.00 133.970 199.019 147.884 — 190.746 25.567 —290.255 -—225.007 — 204.405 21.354 
600.00 139.914 223.979 158.535 — 177.047 39.266 —311.4384 -228.275 — 199.971 17.409 
700.00 145.428 245.964 169.485 — 162.777 53.536 —334.952 -230.576 -— 195.034 14.554 
800.00 150.713 265.731 180.300 — 147.969 68.344 —360.553 -231.765 — 189.874 12.397 
829.00 152.218 271.124 183.383 — 143.576 VET — 368.338 -232.111 — 188.349 11.868 

67.832 56.233 

SOL-2 829.00 188.615 338.956 183.383 -—87.343 128.970 -—368.338 -175.878 — 188.349 11.868 
900.00 188.615 354.455 196.276 -73.951 142.362 —392.961 -279.614 — 187.191 10.864 
1000.00 188.615 374.328 ZlkoeiOs -—55.090 161.223 -—429.418 -274.165 -177.217 9.257 
1062.00 188.615 385.674 222.852 -—43.396 172.917 —452.982 -—270.941 -171.305 8.426 

18.595 19.748 

LIQ 1062.00 191.795 404.269 222.852 -—23.648 192.665 -—452.982 -—251.193 -—171.305 8.426 
1100.00 191.795 411.012 229.236 -—16.360 199.953 -468.473 -249.153 — 168.482 8.001 
1200.00 191.795 427.700 245.089 2.820 219.133 —510.420 -243.994 -— 161.379 7.025 
1300.00 191.795 443.052 259.735 21.999 238.312 —553.968 -—239.120 — 154.694 6.216 
1400.00 191.795 457.265 273.343 41.179 257.492 -—598.993 -234.457 — 148.375 5.536 
1500.00 191.795 470.498 286.050 60.358 276.671 -—645.389 -229.863 — 142.387 4.958 
1600.00 191.795 482.876 297.969 7 530mmeo ooo -—693.064 -225.277 — 136.705 4.463 
1700.00 191.795 494.503 309.192 98.717 315.030 -—741.939 -220.700 — 131.309 4.035 
1800.00 191.795 505.466 319.794 117.897 334.210 -791.943 -270.080 — 123.903 3.596 
1900.00 191.795 515.836 329.842 137.076 353.389 —843.012 -267.591 — 115.850 3.185 
2000.00 191.795 525.674 339.389 156.255 372.568 -—895.092 -265.109 — 107.928 2.819 

References 

Phase a fs Gs 

SOL-1 Jat Jat 

SOL-2 Jal Jal 

LIQ Jat Jal 

Ni3S4 TRINICKEL TETRASULFIDE 304.334 

Phase V C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ie kJ / mol ] [ - 

SOL 298.15 164.814 186.606 186.606 — 301.248 0.000 —356.885 -301.248 —291.934 51.146 
300.00 165.080 187.627 186.610 —300.943 0.305 —357.231 -—301.256 — 291.876 50.820 
400.00 179.448 237.085 193.256 — 283.716 Waey2 —378.550 -310.551 — 288.328 37.652 
500.00 193.815 278.671 206.282 — 265.053 36.195 —404.389 -316.366 — 282.177 29.479 
600.00 208.183 315.278 ZEROS — 244,953 56.295 —434.120 -320.385 — 274,924 23.934 

References 

Phase H/S Cy Remarks 

SOL Jal Jat Jal DPT= 629. (Ni(1—x)S + NiS2) 


] 


| 
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154.754 NICKEL SULFATE NiSO4 


Phase T Cs S  -~(G-H298)/T H H-H298 G AH; AG, log K; 
[K] [————— J / (K mol) let kJ / mol iy) ibe a8) 


SOL 298.15 137.999 92.002 92.002 -872.908 0.000 -900.338 -872.908 -—759.545 133.069 
300.00 138.076 92.856 92.005  -—872.653 0255; - —900:509' —872.852 = —758.842 132.126 
400.00 142.227 133.146 97.470  -858.637 14.271 ileskle SCM 77a}. 210 94.179 
500.00 146.377 165.329 107.928  -844.207 28.701 —926.872 -870.638  -—683.671 71.423 
600.00 150.528 192.384 119.807 -829.362 43.546 -944.792 -868.960 -646.430 56.277 
700.00 154.678 215.899 131.890  -814.102 58.806 -965.231 -866.836 -609.496 45.481 
800.00 158.829 236.825 143.723 -798.426 74.482  -987.886 -864.286 -572.906 37.407 
900.00 O29 259. fe 155.136  -782.336 90.572 -1012.531 -914.365 -535.491 31.079 

1000.00 167.130 273.158 166.081 -765.831 107.077 -1038.989 -909.866 -493.633 25.785 
1100.00 171.280 289.282 176.557 + -748.910 123.998 -1067.120 -905.150 -—452.236 21.475 
1200.00 175.431 304.363 186.585  -731.574 141.334 -1096.810 -900.202 -411.279 17.902 


References 


Phase H/S Cy 


SOL Nb1 Nb1,e 
180.440 NICKEL ANTIMONY NiSb 
Phase cl Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] = J/(K mol) i) ll - kJ / mol ] [ - ] 
SOL 298.15 49.701 78.241 78.241 — 83.680 0.000 -— 107.007 — 83.680 — 84.528 14.809 
300.00 49.723 78.548 78.242 — 83.588 0.092 - 107.153 — 83.683 — 84.534 14.719 
400.00 50.886 93.012 80.206 —78.558 5.122 -—115.762 — 83.948 — 84.782 eal 
500.00 52.049 104.492 83.953 -73.411 10.269 -125.657 -84.377 — 84.945 8.874 
600.00 Horie 114.084 88.197 —68.148 15.532 — 136.598 — 85.064 — 85.000 7.400 
700.00 54.375 122.374 92.501 —62.768 20.912 — 148.430 — 85.761 — 84.924 6.337 
800.00 Ray /asts! 129.711 96.702 -—57.273 26.407 — 161.042 — 86.226 — 84.773 5505 
900.00 56.702 136.320 100.743 —51.661 32.019 -— 174.348 —86.774 — 84.560 4.908 
1000.00 57.865 142.354 104.606 — 45.932 37.748 —188.286 -107.304 — 82.168 4.292 
1100.00 59.028 147.924 108.294 — 40.088 43.592 -—202.804 -107.942 —79.624 3.781 
1200.00 60.191 153.109 111.815 —34.127 49.553 —217.858 -108.560 —77.022 B:000 
References 
Phase H/S Cp Remarks 


SOL P2/Ku1 e Tk1 MPT= 1433. 


1078 


NiSe1.05 NICKEL 1.05—SELENIDE 141.598 

Phase He C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] ——=_—Ji/ (mal) J} [ kJ / mol ] [= 

SOL 298.15 53.397 75.187 (OSs —74.894 0.000 -97.311 -74.894 = TDS 13.170 
300.00 53.400 (UT 75.188 -74.795 0.099 -97.450 -74.893 —75.176 13.089 
400.00 54.528 90.996 Ti.2o —69.412 5.482 -105.810 -75.043 =19.259 9.828 
500.00 56.628 103.379 81.308 -63.859 11.085 —-115.548  -—81.697 =/578 7.854 
600.00 99.112 113:919 85.885 -58.074 16.820  -126.425 -82.874 — 73.766 6.422 
700.00 61.776 123.230 90.567 -52.030 22.864  -138.291 -83.838 — 72158 5.385 
800.00 64.536 131.658 95.185 —A5715° 29.179" »=151.042) 647306 —70.455 4.600 
900.00 67.352 139.422 99.674 —39.121 35,7738  -164.601  —84.553 — 68.707 3.988 
1000.00 70.203 146.665 104.015 -32.244 42650 -178.909 -84.613 — 66.941 3.497 
1100.00 73.077 153.491 108.205 -25.080 49.814 -193.920 -140.461 OOO, 2.848 

References 

Phase H/S C, Remarks 

SOL Mi4 Mit Tk1 TPT= 503. 

NiSe1.143 NICKEL 1143-—SELENIDE 148.704 

Phase in C, S) —(G-H298)/T H H-H298 G AH; AG; log Ks 
[K] [ J/(K mol) ei kJ / mol ] [ - 

SOL 298.15 55.070 77.153 T1N93 ae Ac PTAC le) 0:000 “102.708 —79.705 -—79.438 13.917 
300.00 55.164 77.494 77.154 - 79.603 0.102" = =102.851,5 —79.705 -79.436 13.831 
400.00 60.221 94.056 79.378 - 73.834 5.871 =111,456 ©. —79.709 -—79.347 10.362 
500.00 94.021 108.619 83.753 —6f.2/2 124835 >= 121.561)" 9 —86:147, STA) MOE 8.270 
600.00 62.049 120.192 88.914 —60.938 18.767 -133.053 —-87.091 =—17408 6.764 
700.00 64.726 129.958 94.093 -54.599 25.106 -145.570 -88.076 -—76.045 5.675 
800.00 67.404 138.776 99.136 -47.992 31.713 -159.013 -88.569 —74.290 4.851 
900.00 70.082 146.870 103.996 -41.118 38.587 -173.301 -88.852 —72.486 4.207 
1000.00 72.760 154.392 108.663 -33.976 45.729 -188.368 -88.964 — 70.660 3.691 

References 

Phase H/S C, Remarks 

SOL Mit Mit Ni7Se8 


] 


] 
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157.390 NICKEL 1.25—SELENIDE NiSe1.25 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) Test kJ / mol Jee os 

SOL-A 298.15 56.860 80.082 80.082 — 83.052 0.000 -106.928 -83.052 —82.272 14.414 
300.00 56.940 80.434 80.083 — 82.947 0.105 -107.077 —83.054 — 82.267 14.324 
400.00 60.509 97.331 82.363 -77.065 5.987 -115.997 -83.238 — 81.983 10.706 
500.00 63.349 111.146 86.779 -70.868 12.184  -126.441 -91.011 — 81.523 8.517 
589.00 81.002 122.930 91.339 -64.445 18607 -136.851  -91.389 —79.784 7.076 

0.000 0.000 

SOL-B 589.00 67.883 122.930 91.339 -64.445 18.607 -136.851  -91.389 —79.784 7.076 
600.00 67.742 124.185 91.930 -63.699 19.353  -138.210 -91.507 —79.566 6.927 
700.00 68.328 134.633 97.302 -56.920 26.132 -151.163 -92.438 =e 5.783 
800.00 71.162 143.924 102.558 -49.959 33.093 -165.098  -92.963 —75.318 4.918 
900.00 75.302 152.534 107.637 -42.645 40.407 -179.926  -93.193 —73.095 4.242 
995.00 79.992 160.317 112.298 -35.273 47.779 -194.788  -93.077 = O90, 3.726 

0.000 0.000 

SOL-C 995.00 78.324 160.317 112.298 -—35.273 47.779  -194.788 -93.077 =O 3.726 
1000.00 78.483 160.710 112.539 — 34.881 48.171 —195.591 ~~ —93:070 —70.866 3.702 
1100.00 81.678 168.340 117.268 -26.873 56.179  -212.047 -159.439 — 62.464 2.966 

References 

Phase H/S Cy Remarks 

SOL-A Mit Mit Mit Ni4Se5 

SOL-B u Mit 

SOL-C u Mit 

216.610 NICKEL DISELENIDE NiSe2 

Phase al Cy S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] J/(K mol) lant kJ / mol ] ("eee 

SOL 298.15 75.479 103.512 103.512 -—108.784 0.000 -139.646 -108.784 -105.541 18.490 
300.00 75.560 103.979 103.514 -—108.644 0.140 -139.838 —-108.787 —105.520 18.373 
400.00 79.123 126.235 106.524  -100.899 7.885  -—151.394 -109.109 -104.394 13.632 
500.00 81.883 144.196 112.319 -92.845 15.939  -164.943 -121.632 -102.972 10.757 
600.00 84.327 159.344 118.926 —84.533 24.251 -—180.140 -123.621 — 99.056 8.624 
700.00 86.622 WZ 125.661 -—75.985 32.799 -196.747 —-125.419 — 94.807 7.075 
800.00 88.837 184.229 132.263 —67.211 41.573  -214.595 —-126.767 — 90.340 5.899 
900.00 91.006 194.818 138.635 —58.219 50.565  -233.555 —127.955 —85.714 4.975 
1000.00 93.146 204.518 144.745 —49.011 591773  =253.529 —129:023 — 80.962 4.229 
1100.00 95.268 213.495 150.592 -39.590 69.194  -274.435 -236.599 — 66.200 3.144 
1123.00 95.754 215.471 151.900 -37.394 71.390  -279.368 -236.139 — 62.642 2.914 

References 

Phase H/S Cy Remarks 

SOL Mit Mit Tk1 MPT= 1123. 


1080 


NiSeO3 NICKEL SELENITE 185.648 

Phase TT C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) IL. II kJ / mol {[ - 

SOL 298.15 97.335 103.345 103.345 — 567.350 0.000 —598.162 -—567.350 — 484.909 84.954 
300.00 97.445 103.947 103.347 —567.170 0.180 —598.354 -567.347 — 484.398 84.341 
400.00 103.428 132.800 107.240 —557.126 10.224 —610.246 -567.159 — 456.776 59.649 
500.00 109.412 156.522 114.790 — 546.484 20.866 —624.745 -572.872 —429.119 44.830 
600.00 115.395 176.999 123.489 — 535.244 32.106 —641.443 -573.158 — 400.340 34.853 
700.00 121.378 195.237 132.458 —523.405 43.945 —660.071 -—573.033 — 371.531 27.724 
800.00 127.361 211.835 141.358 —510.968 56.382 —680.436 -572.208 — 342.796 22.382 

References 

Phase ml 8) Cy 

SOL Tk1 2) 

NiSi NICKEL SILICON 86.775 

Phase Y C, S —(G—H298)/T H H-H298 G AH; AG; log Kg 
[K] J/(K mol) yt kJ / mol ] [ - 

SOL 298.15 44.767 46.861 46.861 — 85.354 0.000 -—99.326 -85.354 —84.808 14.858 
300.00 44.868 47.138 46.862 — 85.271 0.083 -99.412 -85.356 — 84.804 14.766 
400.00 48.649 60.629 48.675 —80.573 4.781 -—104.824 -85.512 -— 84.599 11.047 
500.00 50.728 TALES 52.209 —75.596 9.758 -—111.459 -85.771 -— 84.344 8.811 
600.00 SYD EN/ 81.106 56.264 —70.449 14.905 -119.112 -86.272 — 84.017 7.314 
700.00 53.229 89.228 60.406 —65.179 20.175 -127.638 -86.768 — 83.591 6.238 
800.00 54.153 96.398 64.465 — 59.808 25.546 -136.926  -86.999 — 83.122 5.427 
900.00 54.979 102.824 68.377 —54.351 31.003 —146.893  -87.254 — 82.622 4.795 
1000.00 55.744 108.657 HEME — 48.815 36.539 — 157.471 —87.574 — 82.091 4.288 
1100.00 56.470 114.004 75.686 — 43.204 42.150 -—168.608  -87.963 —81.525 3.871 
1200.00 57.168 118.948 79.087 -— 37.522 47.832 —180.259 -88.421 — 80.920 S522 
1265.00 57.611 121.975 81.214 — 33.791 51.563 -188.090 -88.755 — 80.505 3.324 

34.729 43.932 

LIQ 1265.00 79.496 156.704 81.214 10.141 95.495 -—188.090 -44.823 — 80.505 3.324 
1300.00 79.496 158.874 83.276 12.923 98.277 -193.612  -44.251 — 81.500 S25 
1400.00 79.496 164.765 88.889 20.873 106.227 —209.798  -42.685 — 84.424 3.150 
1500.00 79.496 170.249 94.132 28.822 114.176 -—226.552 -41.179 — 87.459 3.046 
1600.00 79.496 175.380 99.051 SO 22126 —243.836 -39.714 -—90.592 2.958 
1700.00 79.496 180.199 103.684 44.722 130.076 —261.617 -88.467 — 93.369 2.869 
1800.00 79.496 184.743 108.063 52.671 138.025 —279.867 -104.839 -92.944 2.697 

References 

Phase H/S C, 

SOL Tk1 Tk1,C1 

On TkA C1 
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775.942 7-NICKEL 13—SILICON Ni7Si13 

Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) eel kJ / mol [ - 

SOL 298.1 5 436.714 436.726 436.726 — 586.053 0.000 -—716.263 -—586.053 —580.971 101.784 
300.00 437.849 439.431 436.734 — 585.244 0.809 -717.073 -—586.063 —580.939 101.151 
400.00 480.326 571.933 454.512 —539.085 46.968 —767.858 -586.620 —579.153 75.630 
500.00 503.951 681.854 489.309 — 489.781 96.272 —830.707 -587.638 —577.186 60.298 
600.00 520.155 775.240 529.377 —438.535 147.518 -—903.679 -—590.189 —574.892 50.049 
700.00 532.856 856.408 570.424 —385.864 200.189 -—985.350 -592.573 — 572.083 42.689 
800.00 543.690 928.284 610.749 —332.025 254.028 -1074.652 -592.992 — 569.125 37.160 
900.00 553.437 992.892 649.680 -277.162 308.891 -1170.765 -593.482 —566.115 32.856 
1000.00 yl WO | dav/7 686.984 -—221.360 364.693 -1273.037 -594.336 — 563.033 29.410 
1100.00 571.144 1105.698 722.626 —164.674 421.379 -1380.942 -595.580 —559.845 26.585 
1200.00 eyes Bd. 7/538' 756.660 —107.141 478.912 -1494.045 -597.223 —556.527 24.225 
1253.00 583.804  1180.890 774.075 -—76.314 509.739 -1555.970 -598.252 —554.708 23.124 

References 

Phase H/S Cy Remarks 

SOL Tk1 Tk1,C1 Tk1 DPT= 1253. (LIQ + Si) 

294.780 3-—NICKEL TIN Ni3Sn 

Phase it Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 

[K ] J/(K mol) ll kJ / mol ] [ - 

SOL 298.15 99.601 131.378 131.378 —93.701 0.000 — 132.871 —93.701 — 90.887 15.923 
300.00 99.680 131.994 131.380 —93.517 0.184 - 133.115 -—93.711 — 90.869 15.822 
400.00 103.947 161.254 135.340 — 83.335 10.366 — 147.837 —94.519 —89.813 11.728 
500.00 108.215 184.908 142.961 -—72.727 20.974 — 165.181 -—95.754 — 88.504 9.246 
600.00 112.483 205.015 151.667 —61.692 32.009 —184.701 -104.489 — 85.583 7.451 
700.00 116.750 222.675 160.575 —50.231 43.470 —206.103 -105.839 — 82.290 6.141 
800.00 121.018 238.543 169.345 — 38.342 55.359 —229.177 -106.073 —78.906 paliey2 
900.00 125.286 253.044 177.850 — 26.027 67.674 —253.766 -106.057 -—75.510 4.382 

References 

Phase int US C, Remarks 

SOL Nb1/Ku1 Nb1,e Hu1,Tk1 TPT= 1250., MPT= 1447., L= 94.98 kJ 


] 
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Ni3Sn2 3-—NICKEL 2—TIN 413.490 
Phase Ti Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ =!) (UN tnt) | | kJ / mol ] [ - 
SOL 298.15 108.670 173.636 173.636 — 156.900 0.000 —208.670 -—156.900 — 151.421 26.528 
300.00 108.742 174.308 173.638 — 156.699 0.201 —208.991 -—156.944 — 151.387 26.359 
400.00 iiZ6es 206.125 177.950 — 145.630 11.270 —228.080 -159.657 — 149.145 19.476 
500.00 116.524 231.676 186.220 — 134.172 22.728 —250.010 -163.015 -— 146.143 15.267 
600.00 120.416 253.265 195.640 — 122.325 34.575 —274.284 -180.894 — 139.776 12.169 
700.00 124.307 272.119 205.246 — 110.089 46.811 —300.573 -184.329 — 132.617 9.896 
800.00 128.198 288.972 214.677 -—97.464 59.436 —328.641 -186.671 — 125.066 8.166 
900.00 132.089 304.296 223.796 —84.450 72.450 —358.316 -188.801 — 117.236 6.804 
1000.00 135.980 318.414 232.561 -—71.046 85.854 —389.461 -—190.830 - 109.175 5e0s 
1100.00 139.871 Color 240.970 —57.254 99.646 —421.967 -192.761 - 100.915 4.792 
1200.00 143.762 343.894 249.038 -43.072 113.828 -—455.745 -194.593 —92.484 4.026 
1300.00 147.653 551050 256.787 —28.501 128.399 -490.723 -196.310 — 83.904 3.371 
1400.00 151.544 366.640 264.241 -13.541 143.359 -—526.837 -197.839 -75.199 2.806 
References 
Phase H/S C, Remarks 
SOL Nb1/Ku1 e Hu1,Tk1 Were Be Mere esr, k= Wee (el 
NiTe1.1 NICKEL 114—TELLURIDE 199.050 
Phase T Ge S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (= — tod) {ia kJ / mol ] [ - 
SOL 298.15 54.787 84.057 84.057 —58.158 0.000 — 83.219 —58.158 —58.079 10.175 
300.00 54.856 84.396 84.058 — 58.056 0.101 — 83.375 — 58.157 —58.079 10.112 
400.00 Spoil 100.581 86.246 —52.424 5.734 —92.656 —58.210 —58.051 7.581 
500.00 59.131 113.600 90.458 — 46.586 eye — 103.386 —58.526 — 57.981 6.057 
600.00 60.332 124.492 95.247 -—40.611 17.547 — 115.306 -—59.262 —57.811 5.033 
700.00 61.339 133.869 100.110 — 34,526 23.631 — 128.235 —60.177 -—57.489 4.290 
800.00 62.242 142.120 104.856 — 28.346 29.811 — 142.042 — 80.400 —54.982 3.590 
900.00 63.085 149.500 109.413 — 22.080 36.078 — 156.630 —81.427 —51.743 3.003 
1000.00 63.890 156.188 113.761 — 15.731 42.427 -—171.919 — 82.467 — 48.390 2.528 
References 
Phase H/S C, 
SOL Tk1,Mi1 Mi1 


] 


] 
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106.570 NICKEL TITANIUM NiTi 
Phase W C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] (Km) Ak kJ / mol [ - 
SOL 298.1 5 46.749 YG) IKE DSO —67.781 0.000 — 83.624 —67.781 —65.546 11.483 
300.00 46.879 53.426 53.138 —67.694 0.087 — 83.722 —67.789 -65.532 11.410 
400.00 SAS 67.666 55.046 —62.733 5.048 — 89.799 —68.149 —64.723 8.452 
500.00 54.576 79.545 58.792 —57.405 10.376 -97.177  -68.477 — 63.830 6.668 
600.00 56.530 89.676 63.115 —51.845 15.936 -— 105.650 — 68.974 — 62.858 5.472 
700.00 58.091 98.511 67.554 —46.111 21.670 — 115.069 -— 69.430 —61.792 4.611 
800.00 59.442 106.358 71.923 — 40.233 27.548 — 125.320 —69.616 —60.689 3.963 
900.00 60.670 113.431 76.149 — 34.227 33.554 — 136.315 -—69.841 — 59.560 3.457 
1000.00 61.823 119.883 80.204 — 28.102 39.679 — 147.985 —70.158 —58.402 3.051 
1100.00 62.926 125.828 84.085 —21.864 45.917 -160.274 -70.570 —57.207 PRT T 
1200.00 63.995 131.349 87.796 -—15.518 52.263 -173.137  -75.076 —55.851 2.431 
1300.00 65.041 136.513 91.347 —9.066 58.715 — 186.532 -—75.143 — 54.247 2.180 
1400.00 66.070 141.371 94.748 -—2.510 65.271 — 200.429 -—75.236 — 52.636 1.964 
1500.00 67.085 145.964 98.011 4.148 71.929 —214.798 —75.316 —51.019 LV ATATA 
1583.00 67.921 149.599 100.621 9.750 TTS, — 227.065 —75.362 —49.673 1.639 
References 
Phase H/S Cy Remarks 
SOL Hu1/Ku1 e Hu1 MPT= 1583. 
154.450 NICKEL 2—TITANIUM NiTi2 
Phase IL C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] = I / (sonal) I} AL kJ / mol ] [ - 
SOL 298.15 74.976 83.680 83.680 — 80.333 0.000 -105.282 -80.333 — 78.034 13.671 
300.00 75.019 84.144 83.681 -—80.194 0.139 -105.4387 -80.335 —78.019 13.584 
400.00 77.362 106.046 86.652 -—72.575 7.758 -—114.994 — 80.626 -77.212 10.083 
500.00 79.705 123.561 92.339 - 64.722 15.611 -— 126.502 —81.130 — 76.304 7.971 
600.00 82.048 138.300 98.802 — 56.634 23.699 -— 139.614 —81.884 -75.273 6.553 
700.00 84.391 151.124 105.380 -—48.312 32.021 — 154.099 — 82.624 -74.103 5.530 
800.00 86.734 162.546 111.824 — 39.756 40.577 — 169.792 —83.103 —72.853 4.757 
900.00 89.077 172.897 118.044 — 30.965 49.368 -— 186.572 — 83.624 —71.541 4.152 
1000.00 91.420 182.403 124.011 —21.940 58.393 -—204.344 -84.236 —70.166 3.665 
1100.00 93.763 191.226 129.725 — 12.681 67.652 —223.030 -84.932 —68.726 3.264 
1200.00 96.106 199.485 135.198 -—3.188 77.145 — 242.570 — 93.702 —66.981 2.916 
References 
Phase H/S C, Remarks 
SOL Nb1/Ku1 e Hu1 DPT= 1257. (NiTi + LIQ) 


] 


] 
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Ni3Ti 3—NICKEL TITANIUM 223.950 

Phase T G; S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] (IK iin) Il kJ / mol ] [ - 

SOL 298.15 93.504 104.600 104.600 — 138.909 0.000 —170.095 -138.909 -— 134.204 23.512 
300.00 93.787 105.179 104.602 — 138.736 Onin —170.290 -138.927 — 134.175 23.362 
400.00 104.321 133.785 108.430 — 128.767 10.142 — 182.281 -139.744 — 132.463 17.298 
500.00 110.102 Were ss 115.964 —118.023 20.886 —196.891 -140.569 — 130.552 13.639 
600.00 114.013 178.174 124.671 — 106.807 32.102 —213.712 -141.953 — 128.433 (alas, 
700.00 117.040 195.984 133.613 —95.250 43.659 — 232.438 -143.220 — 126.048 9.406 
800.00 119.597 211.783 142.416 — 83.415 55.494 —252.842 -143.633 — 123.566 8.068 
900.00 121.880 226.004 150.926 -—71.339 67.570 -274.743 -144.092 — 121.032 7.025 
1000.00 123.993 238.955 159.091 -—59.045 79.864 —298.000 -144.734 — 118.437 6.187 
1100.00 125.995 250.868 166.900 — 46.544 92.365 —322.499 -145.573 — 115.768 5.497 
1200.00 127.921 261.914 174.363 —33.848 105.061 —348.145 -150.611 - 112.896 4.914 
1300.00 129.794 PAP PPT 181.499 -20.962 117.947 -—374.858 -—151.309 -— 109.725 4.409 
1400.00 131.629 281.913 188.329 -7.891 131.018 —402.569 -152.085 — 106.497 3.973 
1500.00 133.435 291.057 194.875 5.363 144.272 —431.222 -—152.808 —103.215 3.594 
1600.00 135.219 299.725 201.160 18.796 157.705 -—460.765 -153.426 — 99.888 3.261 
1653.00 136.157 304.147 204.391 25.987 164.896 -—476.768 -153.716 —98.110 3.100 

References 

Phase gw fs Cy Remarks 

SOL Hu1/Ku1 e Hu1 MPT= 1653. 

NiWO4 NICKEL TUNGSTATE 306.538 

Phase i} C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] a IAIK iit) ] [ kJ / mol ] [ - 

SOL 298.15 121.438 125.520 125.520 -1127.170 0.000 -1164.594 -1127.170  -1023.620 179.334 
300.00 121.491 126.271 125.522 -1126.945 0.225 -1164.827 -1127.147 -1022.978 178.116 
400.00 124.332 161.611 130.322 -1114.654 12.516 -1179.299 -—1125.996 — 988.433 129.076 
500.00 WAS 189.660 139.478 -1102.079 25.091  -1196.909 -—1125.009 —954.160 99.680 
600.00 130.014 213.098 149.847 -1089.220 37.950  -1217.078 -—1124.299 —920.063 80.099 
700.00 132.855 PCS) Glos! 160.362 -1076.076 51.094 -1239.423 -—1123.582 — 886.070 66.119 
800.00 135.695 251.278 170.627 -1062.649 64.521 -1263.671 -—1122.566 — 852.208 55.643 
900.00 138.536 267.425 180.500 -1048.937 78.233 -1289.620 -—1121.505 —818.477 47.503 
1000.00 141.377 282.168 189.940 -1034.941 92.229 -1317.110 -—1120.415 —784.865 40.997 
1100.00 144.218 295.776 198.950 -1020.662 106.508 -1346.016 -—1119.277 —751.365 35.679 
1200.00 147.059 308.447 207.553 -1006.098 121.072 -1376.234 -—1118.076 -717.970 Silecoe 
1300.00 149.900 320.330 215.776 —991.250 135.920 -1407.679 -—1116.797 — 684.680 PAIS 
1400.00 152.741 331.543 223.648 -976.118 151.052 -1440.277 -—1115.407 —651.491 24.307 
1500.00 155.582 342.178 231.199 —960.702 166.468 -1473.968 —1113.855 —618.407 21.535 

References 

Phase H/S C, 

SOL Tk1 e 


] 


237.048 


Phase 


SOL-A 


SOL-B 


SOL-C 


LIQ 


T 
[K] 


298.15 
300.00 
400.00 
500.00 
553.00 


553.00 
600.00 
700.00 
800.00 
849.00 


849.00 
900.00 
912.00 


912.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


== 


Cp 


29.624 
29.666 
34.019 
40.444 
44.216 


39.325 
39.325 
39.325 
39.325 
39.325 


36.392 
36.392 
36.392 


45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 
45.396 


NEPTUNIUM 
S —(G-H298)/T H H-H298 G 

J/(K mol) IPI kJ / mol 
50.459 50.459 0.000 0.000 — 15.044 
50.642 50.460 0.055 0.055 — 15.138 
59.693 51.665 3.212 S22 — 20.666 
67.953 54.103 6.925 6.925 — 27.052 
WANG 55.635 9.168 9.168 — 30.766 

10.139 5.607 
82.352 55.635 14.775 14.775 — 30.766 
85.560 57.855 16.623 16.623 — 34.713 
91.622 62.257 205557) 201555 — 43.580 
96.873 66.263 24.488 24.488 —53.011 
99.211 68.098 26.415 26.415 —57.815 

6.210 5.272 
105.421 68.098 31.687 31.687 —57.815 
107.543 70.274 33.543 33.543 — 63.246 
108.026 70.767 33.980 33.980 — 64.540 

5.689 5.188 
113.714 70.767 39.168 39.168 —64.540 
117.896 74.733 43.162 43.162 -74.733 
122.223 78.857 47.702 47.702 —86.743 
126.173 82.638 52.242 52.242 —99.165 
129.806 86.128 56.781 56.781 -111.967 
133.170 89.370 61.321 61.321 -125.118 
136.302 92.395 65.861 65.861 — 138.593 
139.232 95.232 70.400 70.400 -152.371 
141.984 97.902 74.940 74.940  -166.434 
144.579 100.424 79.480 79.480 -180.763 
147.034 102.813 84.019 84.019 -195.345 
149.362 105.083 88.559 88.559  -210.166 
151.577 107.244 93.099 93.099  -—225.213 
153.689 109.308 97.638 97.638 -—240.478 
(Sar Wile 102.178 102.178 -255.948 
157.6389 1S ali73 106.717 106.717 -271.616 
159.492 114.989 257i e257 2876473 
IGl273 WIG webs 115.797 115.797 -303.512 
162.986 118.417 120.336 120.336 -319.726 
164.637 120.038 124.876 124.876 -336.107 
166.230 121.604 129.416 129.416 -352.651 
167.769 123.117 133.955 133.955 -369.351 
169.257 124.582 138.495 138.495  -—386.203 
170.699 126.000 143.0385 143.035 -—403.201 
172.096 127.376 147.574 147.574 -420.341 
173.451 128.711 152.114 152.114  -437.619 
174.767 130.009 156.653 156.653 -—455.030 


AH; AGy 
a 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1085 


1086 


Np NEPTUNIUM [continued] 237.048 
Phase i C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] SS (IM eal) le kJ / mol ] = 

LIQ 3600.00 45.396 176.046 131.270 161.193 161.1193 — 472.571 0.000 0.000 0.000 
3700.00 45.396 177.289 132.497 165.733 165.733 —490.238 0.000 0.000 0.000 
3800.00 45.396 178.500 133.692 170.272 170.272  -508.028 0.000 0.000 0.000 
3900.00 45.396 179.679 134.856 174.812 174.812 — 525,937 0.000 0.000 0.000 
4000.00 45.396 180.829 135.991 179.5352 1797352 — 543.963 0.000 0.000 0.000 
4100.00 45.396 181.950 137.098 183.891 183.891 — 562.102 0.000 0.000 0.000 
4200.00 45.396 183.043 138.179 188.431 188.431 — 580.352 0.000 0.000 0.000 
4300.00 45.396 184.112 139.235 192:971 192.971 — 598.710 0.000 0.000 0.000 
4352.44 45.396 184.662 139.779 195:351 195,351 — 608.379 0.000 0.000 0.000 

References 

Phase al /S Cy Remarks 

SOL-A Oe2 Oe2 

SOL-B Oe2 Oe2 

SOL-C Oe2 Oe2 


LIQ Oe2 Oe2 © BPT= 4352.44, L= 423.367 kJ 


237.048 


Phase IF 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase a eS 


GAS Pal 


Pat,e 


NEPTUNIUM (GAS) 


S —(G—H298)/T H H-H298 G 
J/(K mol) al kJ / mol 
AOL TGs (297.716 464.842 0.000 405.893 
197.844 197.716 464.881 0.039 405.527 
203.879 198.537 466.979 2.137 385.427 
208.626 200.096 469.107 4.265 364.794 
212.636 201.860 471.308 6.466 343.726 
216.189 203.657 473.614 8.772 322.282 
219.434 205.429 476.046 11.204 300.499 
222.4500 207.155 478.610 13.768 278.403 
225.296 208.828 481.310 16.468 256.014 
227.995 210.449 484.143 19.301 233.348 
230.572 212.019 487.105 22.263 210.419 
233.042 213.542 490.191 25.349 187.237 
235.416 215.020 493.395 28.553 163.814 
237.703 216.457 496.711 31.869 140.157 
239.911 217.854 500.133 35.291 116.276 
242.045 219.214 503.653 38.811 92.177 
244.110 220.541 507.267 42.425 67.869 
246.111 221.834 510.969 46.127 43.357 
248.052 223.097 514.753 49.911 18.649 
249.936 224.330 Sic, O1Dee oar —6.251 
251.766 225.536 522:0005 07,108 — 31.337 
253.546 226.715 526.554 61.712 — 56.603 
255.279 227.869 530.625 65.783 — 82.044 
256.966 229.000 534.758 69.916 -107.657 
258.610 230.107 538.950 74.108 — 133.436 
260.212 231.192 543.194 78.352 — 159.377 
261.772 232.257 547.486 82.644 — 185.477 
263.294 233.301 551.822 86.980 — 211.731 
264.779 234.326 556.201 91.359  -238.135 
266.228 235.331 560.620 95.778 -264.685 
267.643 236.319 565.078 100.236 -291.379 
269.025 237.289 569.571 104.729 —318.213 
270.377 = 238.243 574.099 109.257 -345.183 
271.699 239.180 578.661 113.819 -372.287 
272.993 240.101 583.254 118.412  -399.522 
274.260 241.007 587.878 123.036  -426.885 
275.501 241.899 592.531 127.689 -454.373 
276.717 242.776 SME) GST — 481.984 
277.909 243.639 601.922 137.080 -509.716 
279.078 244.490 606.656 141.814  -537.565 
280.225 245.327 611.416 146.574  -565.531 
281.351 246.152 616.200 151.358  -593.610 
282.456 246.964 621.007 156.165 -621.800 
283.541 247.765 625.836 160.994 -650.100 
284.607 248.554 630.686 165.844 -678.508 
285.655 249.333 635.556 170.714 -707.021 
286.684 250.100 640.445 175.603  -—735.638 
287.696 250.857 645.352 180.510 -—764.357 
288.691 251.604 650.277 185.485 —793.177 


AH; AG 
are 
464.842 420.937 
464.826 420.665 
463.767 406.093 
462.182 391.845 
454.685 378.439 
453.059 365.862 
451.558 353.509 
445.067 341.649 
438.148 330.747 
436.441 320.091 
434.863 309.584 
433.410 299.204 
432.074 288.931 
430.851 278.750 
429.732 268.647 
428.713 258.611 
427.788 248.632 
426.950 238.702 
426.194 228.814 
425.516 218.962 
424.911 209.141 
424.376 199.345 
423.907 189.572 
423.501 179.816 
423.154 170.076 
422.858 160.348 
422.610 150.630 
422.407 140.920 
422.246 131.217 
422.126 121.518 
422.043 111.822 
421.997 102.129 
421.986 92.436 
422.007 82.743 
422.061 73.049 
422.145 63.353 
422.259 53.655 
422.401 43.953 
422.570 34.247 
422.765 24.536 
422.985 14.821 
423.229 5.100 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1088 


NpCl3 NEPTUNIUM TRICHLORIDE 343.406 
Phase T Ci iS) —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) let kJ / mol ] [ - ] 
SOL 298.15 101.617 160.247 160.247 —903.744 0.000 —951.522 -903.744 — 836.694 146.585 
300.00 101.671 160.876 160.249 — 903.556 0.188 —951.819 -903.705 — 836.278 145.609 
400.00 104.600 190.526 164.272 — 893.242 10.502 -969.453 -901.749 —814.107 106.311 
500.00 107.529 214.181 171.965 — 882.636 21.108 -989.727 -900.212 —792.384 82.780 
600.00 110.458 234.045 180.700 — 871.737 32.007 -1012.164 -904.464 —770.460 67.074 
700.00 113.386 251.292 189.579 — 860.544 43.200  -1036.449 -902.719 -—748.260 55.836 
800.00 116.315 266.624 198.268 — 849.059 54.685 -1062.359 -900.724 — 726.328 47.424 
900.00 119.244 280.493 206.646 — 837.281 66.463  -1089.725 -903.590 —704.349 40.879 
1000.00 NZPA 293.208 214.675 — 825.211 78.533 -1118.419 -906.751 —681.822 35.615 
References 
Phase H/S Cy 
SOL Kut/e 8 
NpCl4 NEPTUNIUM TETRACHLORIDE 378.859 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) i) Ih kJ / mol ] fea 
SOL 298.15 120.777 199.577 199.577 — 987.424 0.000 -1046.928 -987.424 — 898.839 157.473 
300.00 120.889 200.324 199.579 — 987.200 0.224 -1047.298 _-—987.381 — 898.290 156.406 
400.00 126.082 235.846 204.387 -—974.840 12.584 -1069.179 -985.112 — 868.939 113.472 
500.00 130.411 264.455 213.630 —962.012 25.412 -1094.239 -983.138 — 840.132 87.768 
600.00 134.401 288.588 224.163 —948.769 38.655 -1121.922 -986.864 — 811.221 70.623 
700.00 138.230 309.595 234.898 — 935.137 52.287 -1151.853 -984.518 — 782.128 58.363 
800.00 141.974 328.298 245.425 —921.126 66.298 -1183.764  -981.850 —753.394 49.192 
References 
Phase inl #S C, 


SOL Ku 


1089 


] 


294.043 NEPTUNIUM TRIFLUORIDE NpF3 

Phase ali C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) le kJ / mol [ - 

SOL 298.15 108.524 118.407 118.407 -1506.240 0.000 -1541.543 -1506.240 -1435.804 251.547 
300.00 108.575 119.079 118.409 -1506.039 0.201  -1541.763 -1506.181 -1435.367 249.920 
400.00 111.294 150.686 122.700 -1495.046 11.194 -1555.320 -1503.165 -1412.228 184.418 
500.00 114.014 175.813 130.894 -1483.780 22.460 -1571.687 -—1500.657 -—1389.796 145.191 
600.00 116.734 196.841 140.179 -1472.243 33.997 -1590.347 -1504.027 -1367.350 119.038 
700.00 119.453 215.039 149.602 -1460.434 45.806 -1610.961 -1501.476 -1344.769 100.348 
800.00 WE2 AGS 231.168 158.808  -1448.352 57.888 -1633.286 -1498.736  -1322.567 86.355 
900.00 124.892 245.715 167.669 -1435.999 70.241 -1657.142 -—1500.909 -1300.409 75.474 
1000.00 127.612 259.014 176.148 -1423.374 82.866 -—1682.388 -1503.424 -1277.777 66.744 

References 

Phase His Gr 

SOL Kul e 

351.039 NEPTUNIUM HEXAFLUORIDE NpF6 

Phase il Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ I (IK Titel) hell kJ / mol ] [ - 

SOL 298.15 167.442 229.095 229.095 -—1985.308 0.000 -2053.613 -1985.308 -1857.178 325.370 
300.00 168.089 230.133 229.098 -1984.998 0.310  -2054.037 -1985.226 -1856.384 323.225 
327.91 177.847 245.513 229.844 —-—1980.170 5.138  -2060.676 -1983.879 -1844.456 293.814 

53.438 Wess 

LIQ 327.91 186.500 298.951 229.844 -1962.647 22.661 -—2060.676 —1966.356 -1844.456 293.814 
350.00 188.903 311.188 234.595 -—1958.501 26.807 -2067.416 -—1965.011 -1836.288 274.051 

References 

Phase H/S Cy 

SOL Pa2 Pa2 

LIQ Pa2 Pa2 


1090 


NpF6[g] NEPTUNIUM HEXAFLUORIDE (GAS) 351.039 
Phase iT C, S —(G-H298)/T H H—-H298 G AH AG; log K; 
[K] [————— J/ (K mol) [ kJ / mol eT 
GAS 298.15 129.069 376.632 376.632 -1937.192 0.000 -2049.485 -1937.192 -1853.050 324.647 
300.00 129.365 377.431 376.634 —1936.953 0.239 -2050.182 -1937.182 -1852.528 322.554 
400.00 140.028 416.312 381.863 -1923.412 13.780 -2089.937 -1936.438 -1824.419 238.245 
500.00 145.351 448.188 392.089 -1909.118 28.074  -2133.212 -1935.947 -1796.482 187.677 
600.00 148.572 474.994 403.691 -1894.410 42.782 -2179.407 -1941.356 -1768.124 153.929 
700.00 150.801 498.073 415.564 -1879.436 57.756 -2228.087 -1940.965 -1739.283 129.787 
800.00 152.500 518.325 427.169 -1864.267 72.925 -2278.927 -1940.547 -1710.500 111.684 
900.00 153.892 536.369 438.318 -1848.946 88.246 -2331.678 -1945.224 -1681.458 97.589 
1000.00 155.093 552.647 448.950 -1833.495 103.697 -2386.142 -1950.434 -1651.654 86.274 
References 
Phase also C, 
GAS Pa2 Pa2 
NpO2 NEPTUNIUM DIOXIDE 269.047 
Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (<= I rd) [ kJ / mol ] [a4] 
SOL 298.15 63.715 80.333 80.333 -1029.264 0.000 -—1053.215 -1029.264 -977.006 171.167 
300.00 63.957 80.728 80.334 -1029.146 0.118 -—1053.364 -1029.255 -—976.682 170.055 
400.00 72.689 100.489 82.969 -1022.256 7.008 -—1062.452 -—1028.493 -959.263 125.267 
500.00 77.094 117.228 88.193 -1014.746 14.518 -1073.360 -1027.755 -942.047 98.415 
600.00 79.797 131.540 94.254 -1006.892 22372 -1085.816 -1032.759 -924.477 80.483 
700.00 81.696 143.991 100.489 -998.813 30.451 -1099.607 -1031.867 -906.499 67.644 
800.00 83.166 154.999 106.628 -990.567 38697 -1114.567 —1030.891 — 888.655 58.023 
900.00 84.388 164.867 112.560 -982.188 47.076 -1130.568 -1034.972  -870.625 50.530 
1000.00 85.454 173.814 118.245  -973.695 55.569 -1147.509 -1039.560 -851.901 44.499 
1100.00 86.419 182.005 123.675 —-965.101 64.163 -1165.306 -1039.015 -833.161 39.564 
1200.00 87.316 189.563 128.854  -956.413 72.851 -1183.889 -1038.416 -814.473 35.453 
1300.00 88.164 196.586 133.798 -947.639 81.625 -1203.201 -1037.764  -795.837 31.977 
1400.00 88.977 203.150 138.519 -938.782 90.482 -1223.191 -1037.060 -777.254 29.000 
1500.00 89.764 209.315 143.036  -929.845 99.419 -1243.818 -1036.304 -—758.722 26.421 
References 
Phase H/S C, 


SOL Kul 


1091 


323.953 NEPTUNIUM DICHLORIDE OXIDE NpOCcl2 

Phase W C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) dl kJ / mol ] [ - 

SOL 298.15 92.605 140.164 140.164 -1028.427 0.000 -1070.217 -—1028.427 —958.068 167.850 
300.00 92.778 140.737 140.166 -1028.256 0.171 -1070.477 -—1028.400 — 957.632 166.738 
400.00 99.590 168.457 143.899 -1018.604 9.823 -1085.987 -—1026.858 — 934.272 122.003 
500.00 103.889 191.169 151.150 -1008.418 20.009 -1104.002 -1025.486 —911.292 95.202 
600.00 107.199 210.412 159.464 —997.858 30.569 —-1124.105 -—1029.839 — 888.085 Woe 
700.00 110.042 PY Wes 167.964 — 986.993 41.484 -1146.002 -1028.211 — 864.585 64.516 
800.00 112.636 242.020 176.309 —975.858 52.569 -1169.474 -1026.382 — 841.333 54.933 

References 

Phase a) Cy 

SOL Ku1 e 

303.062 NEPTUNIUM TRIOXIDE HYDRATE NpO3*H20 

Phase ll Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) i) I kJ / mol ] { - 

SOL 298.15 117.943 137.235 137.235 -1390.762 0.000 -1431.679 -1390.762 -—1255.343 219.931 
300.00 118.370 137.966 137.237 -1390.543 0.219 -1431.933 -1390.760 -1254.503 218.428 
400.00 135.677 174.611 142.117 -1377.764 12.998 -1447.609 -1389.986 -1209.170 157.901 
500.00 147.193 206.186 151.848 -1363.593 27.169 -1466.686 -—1388.568 -1164.123 121.615 
600.00 156.430 233.861 163.257 -1348.399 42.363 -1488.716 -1392.321 -1118.915 97.410 
700.00 164.592 258.598 175.141 -1332.342 58.420 -—1513.360 -—1389.643 -1073.550 80.109 
800.00 172.179 281.076 186.998 -1315.500 75.262 -—1540.361 -—1386.360 -1028.611 67.161 

References 

Phase H/S Cy 


SOL Kut 


] 


] 
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O[g] 


Phase VT 


tt reece 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase Al ES 


GAS Ja2 


Ja2 


OXYGEN (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) I ll kJ / mol 
161.058 161.058 249.173 0.000 201.154 
161.194 161.058 249.214 0.041 200.855 
167.430 161.912 251.380 2.207 184.408 
172.197 163.511 253.516 4.343 167.418 
176.060 165.290 Asya) (6}545) 6.462 149.999 
179.309 167.067 257.743 8.570 132.226 
182.115 168.777 259.844 10.671 114.152 
184.584 170.399 261.940 12.767 95.814 
186.789 171.929 264.033 14.860 77.244 
188.782 Wiese 266.123 16.950 58.463 
190.599 174.733 268.212 19.039 39.493 
192.269 176.019 270.299 21.126 20.349 
193.815 WEES PPX Shei) PIS) P\ 22 1.043 
195.254 178.389 274.469 25.296 — 18.411 
196.599 179.486 276.554 27.381 — 38.004 
197.862 180.530 278.637 29.464 —57.728 
199.052 181.526 280.720 31.547 -77.574 
200.179 182.479 282.803 33.630 —97.536 
201.247 183.390 284.886 35.713 — 117.608 
202.263 184.265 286.968 37.795 — 137.784 
203.232 185.105 289.051 39.878 — 158.059 
204.158 185.914 ZIV SO 41.962 — 178.429 
205.045 186.693 293.219 44.046 — 198.889 
205.896 187.444 295.303 46.130 —219.437 
206.714 188.169 297.389 48.216 — 240.067 
207.501 188.871 299.476 50.303 — 260.778 
208.261 189.550 301.564 52.391 — 281.567 
208.994 190.208 303.654 54.481 — 302.430 
209.704 190.846 305.747 56.574 — 323.365 
210.391 191.465 307.842 58.669 — 344.370 
P| (Oey 192.067 309.939 60.766 —365.442 
211.703 192.653 312.040 62.867 — 386.580 
212.331 193.222 314.144 64.971 — 407.782 
212.942 193.777 316.251 67.078 — 429.046 
213.537 194.318 318.363 69.190 — 450.370 
214.116 194.845 320.478 71.305 — 471.753 
214.682 195.359 322.597 73.424 — 493.193 
21258 195.862 324.720 75.547 —514.689 
PINS UZ 196.353 326.848 77.675 — 536.239 
216.298 196.833 328.981 79.808 — 557.843 
216.813 197.303 331.118 81.945 —579.498 
217.318 197.762 333.260 84.087 —601.205 
217.811 198.212 335.407 86.234 — 622.962 
218.295 198.653 337.559 88.386 — 644.767 
218.769 199.085 339.716 90.543 — 666.620 
219.234 199.509 341.878 92.705 — 688.520 
219.690 199.925 344.045 94.872 —710.467 
220.138 200.333 346.217 97.044 — 732.458 
220.578 200.733 348.395 99.222 —754.494 


AH AG 
249.173 231.736 
249.186 231.628 
249.868 225.670 
250.474 219.549 
251.013 213.312 
251.493 206.990 
251.926 200.602 
252.320 194.163 
252.681 187.681 
253.017 181.165 
253.331 174.619 
253.627 168.047 
253.906 161.453 
254.170 154.840 
254.421 148.210 
254.658 141.565 
254.884 134.906 
255.097 128.234 
255.298 i2too2 
255.488 114.860 
255.667 108.159 
255.835 101.450 
Zod 94.735 
256.139 88.013 
206.277, 81.285 
256.405 74.552 
256.525 67.814 
256.636 61.073 
256.740 54.327 
256.837 47.579 
256.928 40.827 
257.013 34.072 
257.093 27.315 
257.169 20.556 
257.240 13.795 
257.308 7.031 
257.373 0.266 
257.436 -— 6.500 
257.496 — 13.269 
257.554 — 20.039 
257.611 - 26.810 
257.666 — 33.582 
257.720 — 40.356 
297.773 — 47.131 
257.825 — 53.908 
257.876 — 60.685 
257.925 — 67.463 
257.974 -74.243 
258.020 —81.023 


31.999 


Phase T 
[K] 


GAS 298.15 
.- 300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase mt es 


GAS Ja2 


—_—_—_— 


Ja2 


OXYGEN (GAS) 


S  -(G-+H298)/T 


J/(K mol) 


205.147 
205.329 
213.871 
220.693 
226.451 
231.466 
235.921 
239.931 
243.578 
246.922 
250.010 
252.878 
255.555 
258.067 
260.434 
262.672 
264.796 
266.818 
268.748 
ZOwoI0 
272.366 
274.069 
275.709 
277.290 
278.818 
280.297 
281.729 
283.118 
284.466 
285.776 
287.050 
288.291 
289.499 
290.677 
291.826 
292.948 
294.044 
295.114 
296.161 
297.186 
298.189 
299.171 
300.133 
301.076 
302.002 
302.910 
303.801 
304.677 
305.538 


H H-H298 G 

lon kJ / mol 
205.147 0.000 0.000 —61.165 
205.148 0.054 0.054 —61.544 
206.307 3.025 3.025 — 82.523 
208.524 6.084 6.084 — 104.262 
211.044 9.244 9.244 - 126.626 
213.611 12.499 12.499 — 149.528 
216.126 15.836 15.836 — 172.901 
218.552 19.241 19.241 — 196.697 
220.875 22.703 22.703 — 220.875 
223.093 26.212 26.212 — 245.402 
225.209 29.761 29.761 — 270.251 
227.228 33.344 33.344 — 295.397 
229.157 36.957 36.957 — 320.820 
231.002 40.598 40.598 — 346.503 
232.768 44.266 44.266 — 372.429 
234.462 47.957 47.957 —398.585 
236.089 51.673 51.673 — 424.959 
237.653 55.413 55.413 —451.541 
239.160 59.176 59.176 — 478.320 
240.613 62.961 62.961 — 505.288 
242.017 66.769 66.769 — 532.436 
243.373 70.600 70.600 — 559.759 
244.687 74.453 74.453 — 587.248 
245.959 78.327 78.327 -—614.898 
247.194 82.224 82.224 — 642.704 
248.393 86.141 86.141 — 670.660 
249.558 90.079 90.079 — 698.762 
250.691 94.037 94.037 -—727.005 
251.795 98.013 98.013 -— 755.384 
252.870 102.009 102.009 — 783.897 
253.918 106.023 106.023 — 812.538 
254.941 110.054 110.054 — 841.306 
255.940 114.101 114.101 — 870.195 
256.916 118.165 118.165 — 899.204 
257.869 122.245 122.245 — 928.330 
258.802 126.339 126.339 —957.569 
259.715 130.447 130.447 —986.919 
260.609 134.569 134569 -1016.377 
261.485 138.705 138.705 -1045.941 
262.343 142.854 142.854 -1075.608 
263.185 147.015 147.015 -1105.377 
264.011 151.188 151.188 -—1135.245 
264.821 155.374 155.374 -1165.211 
265.616 159.572 159.572 -1195.271 
266.397 163.782 163.782 -1225.425 
267.164 168.005 168.005 -1255.671 
267.918 172.240 172.240 -1286.007 
268.659 176.488 © 176.488 -1316.431 
269.388 180.748 180.748 -1346.942 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1093 


1094 


O3[g] 


Phase 


GAS 


r 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


GAS 


H/S 


La1,Ja1 


_——— 


J/(K mol) 


238.932 
239.175 
251.087 
261.249 
270.113 
277.949 
284.953 
291.275 
297.029 
302.304 
307.171 
311.686 
315.894 
319.834 
323.537 
327.029 
330.334 
333.469 


OZONE (GAS) 


S —(G—H298)/T H H-H298 G 

kJ / mol 
238.932 143.093 0.000 71.855 
238.933 143.166 0.073 71.413 
240.527 147.317 4.224 46.882 
243.680 151.877 8.784 21.253 
247.362 156.743 13.650 — 5.324 
251.183 161.829 18.736 - 32.735 
254.975 167.076 23.983 — 60.887 
258.662 172.444 29.351 —89.703 
262.216 177.906 34.813 -—119.123 
265.624 183.441 40.348  -149.093 
268.886 189.0385 45.942"  =179.570 
272.006 194.676 51.583 —-210.515 
274.993 200.355 57.262 -—241.897 
277.852 206.066 62.973 -273.685 
280.593 211.804 68.711 — 305.856 
283.223 217.564 74.471 — 338.386 
285.749 223.345 80.252 —-—371.255 
288.179 229.145 86.052 -404.447 
290.519 234.963 91.870 -437.944 


336.453 


AH; AG 
143.093 163.602 
143.084 163.730 
142.779 170.667 
142.751 177.646 
142.877 184.615 
143.081 191.556 
143.323 198.465 
143.583 205.342 
143.852 212.190 
144.123 219.011 
144.394 225.807 
144.660 232.580 
144.919 239.333 
145.169 246.069 
145.406 252.787 
145.628 259.492 
145.835 266.184 
146.025 272.865 
146.199 279.536 


18.013 


Phase Y 
[K] 


GAS 298.15 
-, 300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase Avs 


GAS Ja2 


[Rese 


Ja2 


HYDROXYL—D1 (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) eal kJ / mol 
189.651 189.651 36.602 0.000 - 19.942 
189.836 189.652 36.657 0.055 — 20.293 
198.415 190.823 39.639 3.037 —39.727 
205.042 193.029 42.609 6.007 —59.912 
210.487 195.498 45.595 8.993 — 80.697 
215.148 197.980 48.620 12.018 -101.984 
219.256 200.387 51.697 15.095  -123.708 
222.948 202.692 54.832 18.230 -145.821 
226.315 204.889 58.028 21.426 -168.287 
229.415 206.979 61.282 24680 -191.075 
232.293 208.970 64.590 27.988 -214.162 
234.981 210.869 67.947 31.345 -237.528 
287,502 eee 662 71.350 34.748 -261.153 
239.877 214.417 74.793 38.191  -285.023 
242.123 216.079 78.273 41.671. +-309.124 
244.253 217.674 81.785 45.183  -333.444 
246.277 =. 219.207 85.328 48.726 -357.971 
248.207 220.683 88.896 52.294 -382.696 
250.050 222.106 92.489 55.887 -407.610 
251.813 223.479 96.104 59.502 -482.703 
253.504 224.805 99.739 63.137 -457.970 


255.128 226.089 103.393 66.791 — 483.402 
256.690 227.331 107.063 70.461 — 508.993 
258.195 228.536 110.748 74146 -—534.738 
259.646 229.705 114.449 77.847 -—560.631 
261.047 230.840 118.162 81.560 -—586.666 
262.403 231.943 121.889 85.287 -612.838 
263.714 233.016 125.627 89.025 -639.145 
264.985 234.061 129.376 92.774  -665.580 
266.218 235.078 133.136 96.534 -692.140 
267.415 236.070 136.905 100.303 -718.822 
268.578 237.038 140.685 104.083 -—745.622 
269.709 237.982 144.473 107.871 =H 
270.809 238.904 148.270 111.668 -—799.563 
271.881 239.805 152.075 115.473  -826.698 
272.926 240.687 155.888 119.286 -—853.938 
273.945 241.548 159.709 123.107  -881.282 
274.939 242.392 163.537 126.935 -908.727 
275.911 243.218 167.373 130.771 — 936.269 
276.859 244.027 171.215 134.613 -—963.908 
277.787 244.820 175.065 138.463 -—991.640 
278.694 245.597 178.921 142.319 -1019.465 
279.582 246.359 182.784 146.182 -1047.379 
280.452 247.107 186.653 150.051 -1075.380 
281.304 247.841 190.528 153.926 -1103.468 
282.138 248.562 194.409 157.807 —-—1131.641 
282.957 249.270 198.297 161.695 -1159.896 
283.760 249.966 202.191 165.589 -—1188.231 
284.547 250.650 206.090 169.488 -1216.647 


AHy AG; 

36.602 32.250 
36.603 32.223 
36.638 30.755 
36.614 29.286 
36.547 27.827 
36.454 26.380 
36.350 24.948 
36.244 23.530 
36.141 22n22 
36.044 20.725 
35.953 19.337 
35.868 17.956 
35.788 16.581 
35.711 15.212 
35.636 13.847 
35.562 12.488 
35.487 11.133 
35.410 9.782 
35.330 8.435 
35.247 7.092 
35.159 5.754 
35.065 4.419 
34.965 3.089 
34.859 1.763 
34.746 0.441 
34.625 — 0.876 
34.498 —2.189 
34.362 —3.496 
34.220 — 4.799 
34.070 - 6.098 
33.912 SSE) 
33.746 -8.679 
33.573 =9;962 
33.393 — 11.240 
33.205 — 12.513 
33.009 — 13.780 
32.806 — 15.042 
32.596 — 16.298 
32.379 — 17.549 
32.154 — 18.794 
31.922 - 20.034 
31.682 —i21e269 
31.436 — 22.497 
31.182 — 23.720 
30.921 — 24.937 
30.652 — 26.149 
30.377 — 27.354 
30.093 — 28.554 
29.803 — 29.748 


1096 


OF2(g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2273.00 


References 
Phase iS 


GAS Ja 


—————S 


Jat 


OXYGEN DIFLUORIDE (GAS) 


S —(G—-H298)/T H H-H298 G 
J/(K mol) i) I kJ / mol 
247.468 247.468 24.518 0.000 - 49.264 
247.734 247.468 24.598 0.080 —49.722 
260.923 249.233 29.194 4.676 -75.175 
271.956 252.706 34.143 9.625 -101.835 
281.347 256.717 39.296 14.778  -129.512 
289.502 260.831 44.588 20.070 -158.063 
296.703 264.873 49.982 25.464 -187.381 
303.150 268.774 55.456 30.938 -—217.379 
308.985 272.508 60.995 36.477 -247.990 
314.315 276.070 66.588 42.070 -279.159 
319.219 279.464 72.224 47,706 —310.839 
323.759 282.699 77.896 53.378  -342.991 
327.984 285.785 83.597 59.079 -375.580 
SoInGO Zu Ooo 89.320 64.802 -408.578 
335.636 291.548 95.058 70.540 -441.959 


339.121 294.245 100.807 76.289 -475.698 
342.409 296.830 106.559 = 82.041 —509.776 
345.518 299.312 112.310 87.792 -544.174 
348.464 301.696 148.054. 93.536), 578.875 
351.260 303.990 1239/85 euen 99:20 Olllo;002 
353.918 306.200 129.498 104.980  -649.122 
355.777 = 307.763 133.654 109.136 -675.026 


AH, AG; 

24.518 41.781 
24.513 41.888 
24.410 47.704 
24.466 53.522 
24.567 59.324 
24.681 65.108 
24.800 70.876 
24.924 76.628 
25.052 82.366 
25.183 88.091 
25.317 93.804 
25.451 99.505 
25.582 105.197 
25.708 110.879 
25.823 116.554 
25.924 122.221 
26.005 127.883 
26.064 133.541 
26.093 139.197 
26.090 144.852 
26.048 150.508 
25.991 154.639 


53.996 


log Ky 
[ = 


-7.320 
-7.293 
=6:229 
0,001 
=, 105 
— 4.858 
- 4.628 
—4.447 
— 4.302 
— 4.183 
— 4.083 
—3.998 
— 3.925 
—3.861 
-3.805 
-—3.755 
-3.711 
- 3.671 
—3.635 
- 3.603 
—3.574 
—3.554 


] 


17.007 


Phase 1 
[K] 


GAS 298.15 
..300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase ll YP es) 


GAS Ja2 


== 


Ja2 


J/(K mol) 


183.708 
183.893 
192.466 
199.066 
204.446 
209.007 
212.983 
216.526 
219.735 
222.680 
225.408 
227.954 
230.345 
232.602 
234.739 
236.771 
238.707 
240.556 
242.327 
244.025 
245.657 
247.227 
248.741 
250.201 
251.613 
PAI T 
254.299 
255.580 
256.823 
258.030 
259.203 
260.344 
261.454 
262.536 
263.591 
264.619 
265.623 
266.603 
267.561 
268.498 
269.414 
270.311 
271.189 
272.049 
272.892 
273.719 
274.529 
275.325 


HYDROXYL (GAS) 
S —(G-H298)/T H H-H298 G 

eel kJ / mol 
183.708 38.987 0.000 — 15.786 
183.709 39.042 0.055 — 16.126 
184.880 42.022 3.035 —34.965 
187.082 44.979 5.992 — 54,554 
189.541 47.930 8.943 -—74.738 
192.004 50.889 11.902 —95.416 
194.383 53.867 14.880 — 116.520 
196.650 56.875 17.888 — 137.998 
198.801 59.922 20.935 — 159.814 
200.839 63.011 24.024 — 181.936 
202.775 66.147 27.160 — 204.342 
204.615 69.329 30.342 — 227.012 
206.368 72.556 33.569 — 249.928 
208.042 75.826 36.839 —273.077 
209.645 79.138 40.151 — 296.445 
211.181 82.489 43.502 — 320.021 
212.657 85.876 46.889 — 343.795 
214.077 89.297 50.310 — 367.759 
215.446 92.749 53.762 — 391.904 
216.766 96.230 57-2438 — 416.222 
218.043 99.738 60.751 —440.707 
219.278 103.271 64.284 — 465.352 
220.474 106.828 67.841 — 490.150 
221.634 110.406 71.419 —515.098 
222.760 114.003 75.016 —540.189 
223.854 117.620 78.633 —565.419 
224.918 WA as) 82.268 — 590.783 
225.953 124.905 85.918 -—616.277 
226.962 128.571 89.584 — 641.898 
227.944 eo 2e252 93.265 — 667.641 
228.903 135.947 96.960 — 693.503 
229.839 139.654 100.667 -—719.480 
230.752 143.374 104.387 -—745.571 
231.645 147.106 108.119 -771.770 
232.518 150.849 111.862 —798.077 
PRBS) GM 154.603 115.616 — 824.488 
234.207 158.368 119.381 — 851.000 
235.025 162:142 123.155 —877.611 
235.827 165.926 126.939 — 904.320 
236.612 169.719 130.732 -—931.123 
237.382 173.521 134.534 -—958.019 
238.138 177.332 138.345 —985.005 
238.879 181.151 142.164 -1012.080 
239.607 184.978 145.991 -1039.242 
240.321 188.814 149.827 -1066.490 
241.023 192.657 153.670 -1093.820 
Px TAZ 196.508 157.521 -—1121.233 
242.390 200.367 161.380 -1148.726 
243.057 204.233 165.246 -11/76.297 


276.106 


AH; AG; 

38.987 34.278 
38.989 34.249 
39.029 32.660 
38.996 31.070 
38.903 29.493 
38.765 27.935 
38.598 26.400 
38.417 24.886 
38.230 23.392 
38.046 PANINI 
37.868 20.459 
37.698 19.015 
37.536 17.584 
37.382 16.164 
37.235 14.755 
37.093 13.354 
36.956 11.962 
36.820 10.577 
36.686 9.199 
36.552 7.828 
36.416 6.463 
36.278 O05 
36.137 3.752 
35.993 2.406 
35.844 1.065 
35.690 — 0.269 
35.531 = 12 
35.366 SEP 
35.195 — 4.239 
35.018 —5.590 
34.834 — 6.856 
34.645 — 8.156 
34.449 -—9.450 
34.246 — 10.738 
34.037 — 12.020 
33.822 =13:297 
33.600 — 14.567 
33.371 — 15.832 
33.136 = 72097 
32.895 — 18.343 
32.647 = 19:590 
32.392 — 20.831 
32.130 — 22.065 
31.862 — 23.294 
31.587 — 24.517 
31.306 — 25.733 
31.018 — 26.944 
30.722 — 28.149 
30.421 — 29.347 


1098 


Os 


Phase 


SOL 


LIQ 


i 
[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 


3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 


_——————— 


Cp 


24.708 
24.715 
25.096 
25.476 
25.857 
26.238 
26.619 
26.999 
27.380 
27.761 
28.142 
28.522 
28.903 
29.284 
29.665 
30.045 
30.426 
30.807 
31.188 
31.569 
31.949 
32.330 
32.711 
33.092 
33.472 
33.853 
34.234 
34.615 
34.995 
35.376 
39.757 
36.138 


35.982 
35.982 
35.982 
35.982 
35.982 
35.982 
35.982 
35.982 
35.982 
35.982 
35.982 
35.982 
35.982 


J/(K mol) 


32.635 
32.788 
39.950 
45.591 
50.270 
54.284 
57.813 
60.970 
63.834 
66.462 
68.893 
71.161 
73.289 
75.296 
77.198 
79.008 
80.736 
82.391 
83.981 
85.512 
86.989 
88.418 
89.802 
91.145 
92.450 
93.721 
94.959 
96.167 
97.346 
98.500 
99.629 
100.735 
9.623 
110.359 
111.433 
112.476 
113.490 
114.476 
115.435 
116.370 
117.281 
118.169 
119.036 
119.883 
120.710 


OSMIUM 
S —(G—-H298)/T H H-H298 G 

ml kJ / mol 
32.635 0.000 0.000 -9.730 
32.636 0.046 0.046 -9.791 
33.610 2.536 2.536 -— 13.444 
35.461 5.065 5.065 -17.731 
37.550 7.632 7.632 — 22.530 
39.661 10.236 10.236 — 27.763 
41.714 12.879 12.879 —33.371 
43.681 15.560 15.560 —39.313 
45.555 18.279 18.279 — 45.555 
47.338 21.036 21.036 —52.072 
49.034 23.831 23.831 — 58.841 
50.650 26.664 26.664 — 65.845 
52.192 29.536 29.536 -—73.069 
53.666 32.445 32.445 — 80.499 
55.078 35.392 35.392 — 88.124 
56.432 38.378 38.378 — 95.935 
57.730 41.402 41.402 -103.923 
58.989 44.463 44.463 -112.080 
60.200 47.563 47.563 -120.399 
61.369 50.701 50.701  -128.874 
62.500 53.877 53.877 =—137.500 
63.596 57.091 57.091  -146.270 
64.659 60.343 60.348  -155.182 
65.692 63.633 63.633  -164.229 
66.696 66.961 66.961 — 173.410 
67.673 10327 9) 10:327 5 182.718 
68.626 TWEE TRIG = RPRIGS 
69.555 77.174 77.174  -201.709 
70.462 80.655 80.655 -—211.385 
71.348 84.173 84173  -221.177 
72.214 87.730 87.730  -231.084 
73.061 91.324 91.324  -241.103 

31.757 

73.061 123.081 123.081  -241.103 
74.174 126.680 126.680  -252.192 
75.254 130.278 130.278 -263.388 
76.302 133.876 133.876 -274.687 
77.320 137.474 137.474  -286.085 
78.311 141.073 141.073  -297.581 
79.275 144.671 144.671 — 309.171 
80.214 148.269 148.269 -320.854 
81.128 151.867 151.867 -332.627 
82.021 155.466 155.466 -344.487 
82.891 159.064 159.064 -356.433 
83.742 162.662 162.662 -368.463 
84.572 166.260 166.260  -380.575 


Woe 


AH; AG 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


190.200 


log K; 


190.200 


Phase T 
[K] 


LIQ 4600.00 
4700.00 
4800.00 
4900.00 
5000.00 
5100.00 
5200.00 
5281.00 


References 


Phase Ad § 


SOL Hut 
LIQ Hui 


Cp 


== 


35.982 
35.982 
35.982 
35.982 
35.982 
35.982 
35.982 
35.982 


Co 


Hu1 
Hu1 


OSMIUM [continued] 


S —(G—-H298)/T H H-H298 G 
J/(K mol) ileal kJ / mol 
122.310 85.384 169.859 169.859 — 392.766 
123.084 86.178 Wesley = AlAs sy/ — 405.036 
123.841 86.955 Use; — i7hr/AO leks, — 417.383 
124.583 87.715 180.653 180.653 — 429.804 
125.310 88.460 184.252 184.252 — 442.299 
126.023 89.189 187.850 187.850 — 454.865 
126.721 89.904 191.448 191.448 — 467.503 
127.277 90.473 194.363 194.363 —477.790 

Remarks 
Hu1 BPi=s523ie0 b= s746.0nke 


AH AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1099 


1100 


Osig] 


Phase 


GAS 


“ 
[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 


(——— 


Cp 


20.784 
20.788 
20.823 
20.885 
21.092 
21.440 
21.908 
22.472 
23.110 
23.801 
24.522 
25.254 
25.976 
26.669 
27.311 
27.883 
28.366 
28.863 
29.292 
29.677 
30.030 
30.360 
30.673 
30.973 
31.263 
31.546 
31.822 
32.093 
32.358 
32.620 
32.877 
33.129 
33.378 
33.622 
33.861 
34.095 
34.325 
34.549 
34.767 
34.979 
35.185 
35.385 
35.577 
35.763 


J/(K mol) 


192.569 
192.698 
198.687 
203.337 
207.161 
210.437 
213.329 
215.941 
218.341 
220.576 
222.678 
224.669 
226.568 
228.384 
230.126 
231.799 
233.407 
234.954 
236.446 
237.884 
239.273 
240.616 
241.914 
243.173 
244.393 
245.578 
246.731 
247.852 
248.944 
250.010 
251.049 
252.065 
253.058 
254.029 
254.979 
255.910 
256.823 
257.717 
258.594 
259.456 
260.301 
261.131 
261.947 


OSMIUM (GAS) 


S —(G-H298)/T H H-H298 G 

1 kJ / mol 
192.569 788.266 0.000 730.851 
192.570 788.304 0.038 730.495 
193.386 790.386 2.120 710.912 
194.928 792.471 4.205 690.802 
196.658 794.568 6.302 670.271 
198.397 796.694 8.428 649.388 
200.087 798.860 10.594 628.197 
201.705 801.078 12.812 606.731 
203.250 803.357. 15.091 585.016 
204.725 805.702 17.436 563.068 
206.134 808.118 19.852 540.905 
207.484 810.607 22.341 518.537 
208.780 813.169 24.903 495.974 
210.027 815.007 = ) 277535 473.226 
211.229 818.501 30.235 450.300 
212.390 821.261 32.995 427.203 
213.513 824.074 35.808 403.942 
214.601 826.937 38.671 380.524 
215.656 829.845 41.579 356.953 
216.681 832.794 44.528 333.236 
217.676 835.779 47.513 309.378 
218.645 838.799 50.533 285.383 
219.587 841.851 53.585 261.256 
220.506 844.933 56.667 237.002 
221.401 848.045 59.779 212.623 
222.2715 851,185 62.919 188.124 
223.128 854.354 66.088 163.508 
223.961 857.550 69.284 138.779 
224.776 860.772 72.506 113.939 
225.573 864.021 75.755 88.991 
226.353 867.296 79.030 63.938 
227.116 870.596 82.330 38.782 
227.865 873.922 85.656 13.526 
228.599 877.272 89.006 =11,629 
229.318 880.646 92.380 — 37.279 
230.024 884.044 95.778 — 62.824 
230.718 887.465 99.199 — 88.461 
231.398 890.909 102.643 -114.188 
232.067 894.374 106.108 -140.004 
232.725 897.862 109.596 -165.906 
233.371 901.370 113.104  -191.894 
234.007 904.899 116.633  -217.966 
234.633 908.447 120.181  -244.120 
235.249 912.014 123.748 -270.355 


262.749 


AH; AG; 
788.266 740.582 
788.259 740.286 
787.850 724.355 
787.406 708.533 
786.937 692.802 
786.457 677.150 
785.981 661.568 
785.518 646.044 
785.078 630.571 
784.666 615.140 
784.287 599.746 
783.943 584.382 
783.633 569.043 
783.356 553.724 
783.108 538.424 
782.883 523.138 
782.673 507.865 
782.473 492.604 
782.282 477.352 
782.093 462.110 
781.902 446.878 
781.708 431.654 
781.508 416.438 
781.300 401.231 
781.084 386.033 
780.858 370.843 
780.622 355.661 
780.376 340.488 
780.118 325.324 
779.848 310.169 
779.566 295.022 
TRAC 279.885 
747.242 265.718 
746.994 251.559 
746.770 237.407 
746.569 223.261 
746.392 209.120 
746.238 194.983 
746.105 180.851 
745.994 166.721 
745.904 152.593 
745.835 138.467 
745.785 124.343 
745.753 110.220 


190.200 


log Ky 
[ = 


— 129.747 
— 128.895 
— 94.591 
—74.020 
— 60.314 
— 50.530 
— 43.196 
— 37.495 
— 32.938 
—20 240 
— 26.106 
— 23.481 
=2i.23i 
—49.262 
=N7,018 
— 16.074 
— 14.738 
— 13.543 
— 12.467 
— 11.494 
— 10.610 
— 9.803 
— 9.064 
- 8.383 
=f755 
-7.174 
— 6.635 
—6.133 
— 5.664 
S220 
- 4.816 
— 4.430 
-— 4.082 
—3.754 
—3.445 
= Selle 
— 2.875 
=2.012 
— 2.362 
—2.124 
— 1896 
— 1.682 
— 1.476 
—1.279 


] 


190.200 OSMIUM (GAS) [continued] Os{g] 
Phase ili C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
Ki [$$ (Kimo) Leal kJ / mol [= 
GAS 4600.00 35.941 263.537 235.855 915.599 127.333 — 296.669 745.740 96.097 — 1.091 
4700.00 36.112 264.311 236.453 919.202 130.936 — 323.062 745.745 81.974 -0.911 
4800.00 36.274 265.073 237.041 922.821 134.555 — 349.531 745.766 67.852 -—0.738 
4900.00 36.429 265.823 237.621 926.456 138.190 — 376.076 745.803 53.728 -—0.573 
5000.00 36.574 266.560 238.192 930.107 141.841 — 402.695 745.855 39.603 -0.414 
5100.00 36.711 267.286 238.756 933.771 145.505 — 429.388 745.921 25.478 -—0.261 
5200.00 36.839 268.000 239.311 937.449 149.183 — 456.152 746.001 iakesto -—0.114 
5300.00 36.957 268.703 239.859 941.138 152.872 — 482.987 0.000 0.000 0.000 
5400.00 37.066 269.395 240.400 944.840 156.574 —509.892 0.000 0.000 0.000 
5500.00 37.165 270.076 240.933 948.551 160.285 —536.866 0.000 0.000 0.000 
References 
Phase H/S C, 
GAS Hut Hut 
222.199 OSMIUM DIOXIDE OsO2 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) hl kJ / mol ] [ - ] 
SOL 298.15 57.094 51.882 51.882 — 294.972 0.000 —310.440  -294.972 — 239.546 41.967 
300.00 57.310 52.235 51.883 — 294.866 0.106 -—310.537 -294.966 — 239.202 41.649 
400.00 65.242 69.951 54.244 — 288.689 6.283 —316.670 -294.251 — 220.703 28.821 
500.00 69.471 85.003 58.931 — 281.936 13.036 —324.438 -293.085 — 202.445 21.149 
600.00 72.242 97.929 64.379 -—274.842 20.130 —333.600 -291.718 — 184.443 16.057 
700.00 74.325 109.227 69.996 -267.510 27.462 —343.969 -290.245 — 166.679 12.438 
800.00 76.041 119.267 75.539 -—259.989 34.983 —355.403 -288.704 ~— 149.131 9.737 
900.00 77.544 128.312 80.908 —252.309 42.663 —367.790  -287.110 — 131.780 7.648 
1000.00 78.914 136.554 86.067 — 244.485 50.487 —381.0389 -285.467 — 114.609 5.987 
1100.00 80.198 144.136 91.006 — 236.529 58.443 —395.078 -283.777 — 97.604 4.635 
1200.00 81.423 151.167 95.730 — 228.447 66.525 -—409.848 -282.039 — 80.756 3.515 
References 
Phase H/S Cp 
SOL F2 F2 


1102 


OsO4 OSMIUM TETRAOXIDE (YELLOW) 254.198 

Phase aT C, S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K] J/(K mol) [ kJ / mol i = 

SOL 298.15 151.461 143.900 143.900 — 394.099 0.000 —437.003 -394.099 —304.944 53.425 
300.00 151.461 144.837 143.903 — 393.819 0.280 —437.270 -393.973 — 304.391 52.999 
304.00 151.461 146.843 143.929 —393.213 0.886 — 437.853 -393.701 — 303.198 52.097 

46.931 14.267 

LIQ 304.00 VO AUeSile 193.774 143.929 — 378.946 15.153 — 437.853 -379.434 — 303.198 52.097 
400.00 WELT 237.063 161.324 — 363.803 30.296 —458.628 -372.390 — 280.139 36.582 

References 

Phase H/S Cy 

SOL Nb1 e 

LIQ Tk1 e 

OsO4[g] OSMIUM TETRAOXIDE (GAS) 254.198 

Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) [ kJ / mol ] [ - 

GAS 298.15 74.164 293.801 293.801 — 337.201 0.000 — 424.798 -337.201 — 292.738 51.287 
300.00 74.423 294.261 293.803 — 337.064 0.137 — 425.342 -337.218 — 292.463 50.922 
400.00 84.234 Silane 296.860 — 329.075 8.126 -—455.945 -337.662 —277.455 36.232 
500.00 89.872 336.621 302.919 — 320.350 16.851 —488.661 -337.583 — 262.406 27.413 
600.00 93.868 353.376 309.965 —311.154 26.047 -—523.180 -337.273 — 247.397 21.538 
700.00 97.087 368.095 317.239 — 301.602 35.599 —559.268 -336.835 — 232.450 17.346 
800.00 99.894 381.246 324.432 — 291.750 45.451 —596.747 -336.300 —217.574 14.206 
900.00 102.459 393.161 Sh ANT — 281.631 55.570 —635.476 -335.673 — 202.770 11.768 

1000.00 104.876 404.083 338.145 — 271.263 65.938 -—675.346 -334.948 — 188.041 9.822 

References 

Phase H/S Cy 

GAS Nb1 Kul,e 


1103 


252.148 OSMIUM DIPHOSPHIDE OsP2 
Phase i C, S —(G-H298)/T H H-H298 G AH; AG log Ky 
7 (Knol) ire kJ / mol ee 
SOL 298.15 AAS 82.006 82.006 — 152.298 0.000 -—176.748 -—152.298 — 142.528 24.970 
300.00 Tbs) 82.447 82.008 — 152.166 0.132 -—176.900  -152.300 — 142.467 24.806 
400.00 72.718 103.133 84.818 -— 144.972 7.326 —186.225 -154.099 -— 138.782 18.123 
500.00 74.266 119.526 90.175 — 137.623 14.675 -197.386 -154.544 — 134.899 14.093 
600.00 75.814 133.203 96.237 — 130.119 22.179 -—210.040 -154.872 — 130.937 11.399 
700.00 77.362 145.006 102.380 — 122.460 29.838 —223.964 -155.083 — 126.930 9.472 
800.00 78.910 155.437 108.373 — 114.646 37.652 —238.996 -155.177 — 122.900 8.025 
900.00 80.458 164.821 114.132 — 106.678 45.620 —255.017 -—155.155 — 118.866 6.899 
1000.00 82.006 173.378 119.635 —98.555 53.743 —271.933 -155.016 — 114.840 5.999 
1100.00 83.554 181.267 124.884 —90.277 62.021 —289.670 -154.760 -— 110.834 5.263 
1200.00 85.103 188.603 129.891 — 81.844 70.454 —308.168 -281.530 -— 104.678 4.556 
1300.00 86.651 195.476 134.675 -—73.256 79.042 —327.375 -279.491 —90.022 3.617 
1400.00 88.199 201.954 139.251 -—64.514 87.784 —347.250  -277.345 -75.527 2.818 
References 
Phase nl f § Cy 
SOL Tk1/Ku1 e 
254.332 OSMIUM DISULFIDE OsS2 
Phase ali Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] = I/ IN tina} I It kJ / mol ] [ - 
SOL 298.15 62.180 54.392 54.392 -— 147.695 0.000 -—163.912 -147.695 — 135.067 23.663 
300.00 62.323 54.777 54.393 — 147.580 0.115 —164.013  -147.710 — 134.988 23.504 
400.00 67.779 73.542 56.915 -— 141.044 6.651 —170.461 -—152.827 — 130.462 17.037 
500.00 70.940 89.030 61.835 — 134.097 13.598 -178.612 -156.213 — 124.519 13.008 
600.00 73.198 102.172 67.490 — 126.886 20.809 —188.189 -158.720 -—117.925 10.266 
700.00 75.029 113.597 73.278 -— 119.472 28.223 —198.990 -160.530 — 110.979 8.281 
800.00 76.634 123.723 78.963 — 111.887 35.808 —210.865 -162.308 — 103.781 6.776 
900.00 78.106 132.835 84.451 — 104.149 43.546 —223.701 -269.664 -—94.052 5.459 
1000.00 79.496 141.137 89.710 — 96.269 51.426 -—237.405 -268.173 -74.618 3.898 
1100.00 80.833 148.776 94.737 — 88.252 59.443 —251.906 -266.598 — 55.338 2.628 
1200.00 82.133 155.866 99.539 —80.103 67.592 -—267.142 -264.941 — 36.205 1.576 
1300.00 83.407 162.490 104.130 -—71.826 75.869 — 283.064 -263.205 -17.214 0.692 
1400.00 84.663 168.717 108.523 — 63.423 84.272 -—299.627 -—261.391 1.641 —0.061 
References 
Phase H/S ( 
SOL Mit Mit 


] 


] 


1104 


OsSe2 OSMIUM DISELENIDE 348.120 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] _—— ty (KO) ies kJ / mol = 

SOL 298.15 65.626 81.588 81.588 — 120.081 0.000 —144.406  -120.081 — 109.478 19.180 
300.00 65.663 81.994 81.589 — 119.960 0.121 —144.558 -120.099 -—109.412 19.050 
400.00 66.588 NONPOSG: 84.181 — 113.332 6.749 —153.754 —-121 298 — 105.681 13.801 
500.00 66.421 115.905 89.097 -— 106.677 13.404 —164.629 -134.792 — 101.423 10.596 
600.00 65.824 127.967 94.602 -— 100.062 20.019 —176.842  -137.773 -—94.471 8.224 
700.00 65.023 138.055 100.109 -—93.519 26.562 —190.157 -140.863 — 87.012 6.493 
800.00 64.115 146.679 105.405 — 87.061 33.020 —204.405 -144.078 -79.101 5.165 
900.00 63.143 154.175 110.416 — 80.698 39.383 -219.456 -147.424 -—70.779 4.108 
1000.00 62.132 160.776 115.129 -—74,434 45.647 -—235.210 -150.908 —62.078 3.243 
1100.00 61.096 166.650 119.551 -—68.272 51.809 —251.587 -261.156 — 43.112 2.047 
1200.00 60.043 171.921 123.699 —62.215 57.866 —268.520 -—262.030 — 23.252 1.012 

References 

Phase H/S Cy 

SOL Mit Mi1 

P PHOSPHORUS (WHITE) 30.974 

Phase T Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) I kJ / mol ] [ - 

SOL-A 298.15 23.836 41.070 41.070 0.000 0.000 -— 12.245 0.000 0.000 0.000 
300.00 23.866 41.218 41.070 0.044 0.044 — 12.321 0.000 0.000 0.000 
317.30 24.139 42.563 Ab hl ls) 0.459 0.459 — 13.046 0.000 0.000 0.000 

2.077 0.659 

LIQ 317.30 26.326 44.640 AN A 1S) 1.118 1.118 — 13.046 0.000 0.000 0.000 
400.00 26.326 50.738 42.499 3.296 3.296 -— 17.000 0.000 0.000 0.000 
500.00 26.326 56.612 44.756 5.928 5.928 — 22.378 0.000 0.000 0.000 
600.00 26.326 61.412 47.144 8.561 8.561 — 28.286 0.000 0.000 0.000 
700.00 26.326 65.470 49.480 Hilo Hilal ek} — 34.636 0.000 0.000 0.000 
800.00 26.326 68.985 51.703 13.826 13.826 — 41.362 0.000 0.000 0.000 
900.00 26.326 72.086 53.799 16.459 16.459 — 48.419 0.000 0.000 0.000 
1000.00 26.326 74.860 55.769 19.091 19.091 —55.769 0.000 0.000 0.000 
1100.00 26.326 77.369 57.620 21.724 21.724 — 63.382 0.000 0.000 0.000 
1180.01 26.326 79.217 59.023 23.830 23.830 —69.647 0.000 0.000 0.000 

References 

Phase H/S C, Remarks 

SOL-A Ja2 Jat 

LIQ Ja2 Ja2 Ja2 BPT= 1180.008 GAS (P2), L= 63.728 / NBPT= 550., GAS (P4) 


] 


30.974 PHOSPHORUS (GAS) Pig] 

Phase T C, S —(G-H298)/T H H—-H298 G AHy AG, log Ky 
[K] SK) I kJ / mol [ - 

GAS 298.15 20.786 163.198 163.198 316.390 0.000 267.733 316.390 279.978 —49.051 
300.00 20.786 163.327 163.198 316.428 0.038 267.430 316.384 279.752  —48.709 
400.00 20.786 169.306 164.014 318.507 2.117 AX Shier 267.784 -34.969 
500.00 20.786 173.945 165.553 320.586 4.196 233.613 314.658 295,991 —26.743 
600.00 20.786 177.734 167.277 322.664 6.274 216.024 314.104 244.310  -21.269 
700.00 20.786 180.939 169.006 324.743 8.353 198.086 313.550 232.722 -17.366 
800.00 20.786 183.714 170.675 326.822 10.432 179.850 312.996 221.213 -14.444 
900.00 20.786 186.162 172.262 328.900 12.510 161.354 312.442 209.773) =VW2.175 
1000.00 20.786 188.352 173.764 330.979 14.589 142.626 311.888 198.395 -—10.363 
1100.00 20.789 190.334 175.181 333.058 16.668 123.690 311.334 187.073 — 8.883 
1200.00 20.792 192.143 176.521 335.137 18.747 104.565 247.209 176.890 ATA) 
1300.00 20.798 WSEROM TET TASIS 337.216 20.826 85.267 247.431 171.021 - 6.872 
1400.00 20.8114 195.349 178.987 339.296 22.906 65.808 247.648 165.135 —6.161 
1500.00 20.833 196.785 180.126 341.378 24.988 46.200 247.864 159.234 —5.545 
1600.00 20.867 198.131 181.210 343.463 27.073 26.454 248.078 153.318 —5.005 
1700.00 20.916 199.397 =182.243 345.552 29.162 6.577 248.293 147.389 —4.529 
1800.00 20:982 200.595 183.230 347.647 31.257 —13.423 248.512 141.447 -4.105 
1900.00 PIAA) = AON e781 184.174 349.749 33.359 —33.540 248.735 135.493 —3.725 
2000.00 21.180 202.815 185.079 351.862 35.472 -—53.768 248.966 129.527 —3.383 

References 

Phase H/S Cy 

GAS Ja2 Jal 

30.974 PHOSPHORUS (RED) P[R] 

Phase aN Cy S —(G-H298)/T H H-H298 G AH AG; log Ky 
[K] [ J/(K mol) et kJ / mol ] [ - 

SOl—5*_ 298.15 21.191 22.850 22.850 — 17.460 0.000 —24.273 -17.460 — 12.028 2.107 
300.00 21.247 22.981 22.850 -—17.421 0.039 -24.315 -17.465 le OO 2.088 
400.00 23.180 29.394 23.712 — 15.187 2.273 -26.945 -18.483 -9.945 1.299 
500.00 24.484 34.709 25.395 — 12.803 4.657 =30:1157 = 1187731 =e 0.813 
600.00 25.795 39.288 27.337 — 10.290 7.170 —33.862 -18.850 Orolo 0.485 
700.00 27.196 43.368 29.341 -7.641 9.819 —37.998 —18.834 — 3.363 0.251 
800.00 28.689 47.096 31.330 -4.847 12.613 —42.524 —-18.673 = GZ 0.076 
870.00 29.782 49.547 32.698 —2.801 14.659 -45.907 -18.470 0.363 -0.022 

References 

Phase H/S C, Remarks 

SOO Ja2 Jat Ja2 NSPT= 704. GAS (P4), L= 128.74 kJ / MPT= 870., L= 18.8 kJ 


1106 


P2[g] PHOSPHORUS (GAS) 
Phase Ti Cy S —(G-H298)/T H H-H298 G AH; AG; 
[K] [= JU anol) I) {i kJ / mol 
GAS 298.15 32.039 218.130 218.130 143.650 0.000 78.615 143.650 103.105 
300.00 32.071 218.328 218.131 143.709 0.059 ONeanl 143.621 102.853 
400.00 33.673 227.784 219.409 147.000 3.350 55.886 140.409 89.885 
500.00 34.778 235.426 221.872 150.427 Gaal 32.714 138.570 77.470 
600.00 35.507 241.835 224.680 153.943 10.293 8.842 136.822 65.415 
700.00 36.004 247.348 227.534 157.520 13.870 — 15.623 135.134 53.648 
800.00 36.357 252.180 230.319 161.139 17.489 — 40.605 133.487 42.120 
900.00 36.618 256.478 232.991 164.789 21.139 —66.042 131.872 30.796 
1000.00 36.818 260.347 PASS) BEK6) 168.461 24.811 —91.886 130.279 19.651 
1100.00 36.975 263.864 237.954 WienlSt 28.501 — 118.099 128.703 8.665 
1200.00 37.102 267.087 240.249 i faifekets 32.205 — 144.649 0.000 0.000 
1300.00 37.208 270.061 242.430 179.571 35.921 -—171.509 0.000 0.000 
1400.00 37.297 272.822 244.503 183.296 39.646 — 198.654 0.000 0.000 
1500.00 37.374 275.397 246.478 187.030 43.380 — 226.067 0.000 0.000 
1600.00 37.441 277.812 248.362 190.770 47.120 — 253.728 0.000 0.000 
1700.00 37.501 280.083 250.161 194.518 50.868 — 281.624 0.000 0.000 
1800.00 3/500 282.228 251.884 198.270 54.620 — 309.741 0.000 0.000 
1900.00 37.604 284.260 253.535 202.028 58.378 — 338.066 0.000 0.000 
2000.00 37.649 286.190 255.120 205.791 62.141 — 366.590 0.000 0.000 
References 


Phase a i$ 


GAS Ja2 


123.895 


Phase ly 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mt PS 


GAS Ja2 


Jal 


PHOSPHORUS (GAS) 


S —(G-H298)/T 


J/(K mol) 


280.000 
280.416 
300.692 
317.422 
331.548 
343.727 
354.409 
363.9114 
372.462 
380.232 
387.348 
393.911 
400.000 
405.677 
410.995 
415.996 
420.714 
425.181 
429.421 


H H-H298 G 

ie kJ / mol 
280.000 58.900 0.000 — 24.582 
280.001 59.024 0.124 — 25.100 
282.725 66.087 7.187 -54.190 
288.042 73.590 14.690 —85.121 
294.147 81.341 22.441 —117.588 
300.380 89.243 30.343 -151.366 
306.479 97.243 38.343  -186.283 
312.342 105.312 46.412 — 222.208 
317.934 113.428 54.528 — 259.034 
323.250 121.580 62.680  -296.675 
328.299 129.759 70.859 -—335.059 
333.097 137.959 79.059 -374.126 
337.661 146.175 87.275 — 413.825 
342.008 154.404 95.504 —454.112 
346.155 162.644 103.744 — 494.949 
350.118 170.892 111.992 — 536.301 
353.910 179.147 120.247 — 578.138 
357.545 187.408 128.508  -620.435 
361.033 195.674 136.774  -663.167 


AH; AG; 
58.900 24.398 
58.848 24.184 
52.905 13.808 
49.877 4.391 
47.098 -—4.442 
44.470 — 12.823 
41.940 — 20.834 
39.478 —26-052 
37.064 SS ee, 
34.685 — 43.146 
SOA On — 45.760 
— 221.182 — 31.109 
— 220.417 Soils 
= ZIVeiss) Se 
— 218.897 12.508 
— 218.143 26.948 
— 217.394 41.343 
— 216.649 55.697 
— 215.908 70.012 


1108 


PBr3[g] 


Phase v 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nf S&S 


GAS Jal 


—: 


Jal 


J/(K mol) 


348.243 
348.713 
371.062 
388.868 
403.608 
416.165 
427.093 
436.764 
445.434 
453.291 
460.473 
467.088 
473.217 
478.928 
484.273 
489.298 
494.037 
498.522 


PHOSPHORUS TRIBROMIDE (GAS) 
S —(G-H298)/T H H-H298 G 

[ kJ / mol 
348.243 -145.896 0.000  -249.725 
348.245 — 145.755 0.141 — 250.369 
301.271 — 137.980 7.916 —286.405 
357.071 — 129.998 15.898 — 324.432 
363.634 -121.912 23.984 — 364.077 
370.264 118765" 32.137 — 405.081 
376.699 -—105.581 40.315 — 447.255 
382.846 -—97.370 48.526 — 490.457 
388.679 —89.141 56.755 — 534.575 
394.201 -—80.897 64.999 =5/9:517 
399.429 —72.643 73.253 — 625.211 
404.382 —64.379 81.517 -—671.593 
409.083 -—56.108 89.788 = 1 Oxon 
413.551 — 47.831 98.065 —766.222 
417.806 —39.548 106.348  -814.385 
421.865 —31.261 114635 -863.066 
425.744 —22.969 122.927 —912.235 
429.458 —14.673 131.223 -961.865 
433.018 -—6.374 139.522 -1011.932 


502.779 


AH; AG; 
-145.896 -169.408 
-146.009 -169.553 
-193.208 -167.680 
-193.397 -161.274 
SES — 154.837 
=193.611 — 148.383 
-193.680  -141.917 
- 193.738 -135.443 
—193,799. —128.963 
=193.838° = =t22.477 
—257.456 —114.699 
—256.729 —-—103.048 
— 256.008 —91.254 
— 255.293 SEEN 
— 254.585 —67.815 
— 253.883 - 56.163 
—253.187 — 44.553 
— 252.497 — 32.981 
— 251.814 — 21.445 


270.686 


log Kg 


137.332 


Phase li 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 


References 
Phase int S) 


GAS Jat 


Jat 


PHOSPHORUS TRICHLORIDE 


S  ~(G-H298)/T 
‘pad 


J/(K mol) 


311.692 
312.135 
333.427 
350.670 
365.089 
377.448 
388.250 
397.835 
406.445 
414.258 
421.408 
427.998 
434.107 
439.801 
445.132 
450.144 


H H-H298 


(GAS) 


G 


311.692 
311.693 
314.567 
320.118 
326.445 
332.869 
339.131 
345.131 
350.839 
356.255 
361.391 
366.264 
370.895 
375.301 
379.500 
383.510 


— 288.570 0.000 
— 288.437 0.133 
— 281.026 7.544 
—273.294 15.276 
-— 265.384 23.186 
— 257.365 31.205 
SAT) SELES 
—241.137 47.433 
—232.964 55.606 
-224.766 63.804 
—216.549 72.021 
-—208.317 80.253 
—200.073 88.497 
-—191.820 96.750 
— 183.559 105.011 
=175.292 113.278 


kJ / mol 


— 381.501 
— 382.078 
— 414.397 
— 448.629 
— 484.437 
9215079 
—599:879 
=599:188 
— 639.409 
— 680.451 
—722.239 
— 764.714 
— 807.823 
— 851.521 
= Conia 
— 940.537 


AHy AG; 
-288.570  -—269.473 
—288.576  -269.354 
289.616) -—262,717 
—289.874 -—255.960 
—290.049  —-—249.160 
—290.177  -—242.334 
—290.278 -—235.492 
— 290.361 — 228.639 
—290:433) = 221777 
-290.498 -214.908 
-—354.130  -—206.944 
—353.416 -—194.708 
—352.706 -—182.526 
—352.003 ~—170.395 
—351.307  —-158.311 
—350.618 -—146.270 


1109 


PCI3(g] 


log Kg 


| 


1110 


PCI5(g] 


Phase 


GAS 


r 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


GAS 


H/S 


Nb1/Ja1 


—= 


Cp 


Oe 
111.868 
120.629 
124.728 
126.992 
128.391 
129.327 
di20. 995 
130.496 
130.888 
131.206 
131.472 
131.700 
131.900 
132.079 
132.241 
132.390 
132.529 
132.659 


Cp 


Jal 


PHOSPHORUS PENTACHLORIDE (GAS) 


S  -(G-H298)/T H H-H298 G AH; AGy 
J /(K mol) PI kJ / mol 

364.117 364.117 -374.886 0.000 483.448 -374.886  -304.897 
364.809 364.120 -374.679 0.207 -484.122 -374.880  -304.463 
398.370 368.636 -362.992 11.894  -522.340 -375.113  -280.874 
425.777 377.410  —-350.702 24.184  -563.591 -374.383  -257.394 
448.736 387.437 -338.106 36.780  -607.348 -373.507 -234.077 
468.425 397.634 —325.332 49.554  -653.230 -372.558  -210.913 
485.634 407.581 -312.443 62.443 -700.951 -371.565  -187.888 
500.907 417.118 299.476 75.410  -750.292 -370.544  -164.990 
514.681 426.195 -286.450 88.436  -801.081 -369.504  -142.206 
527.087 434.809  -273.380 101.506 -853.176 -368.450 -119.527 
538.490 442.981  -260.275 114.611 906.463 -430.959 95.855 
549.003 450.737 -247.141 127.745 -960.845 -429.115 -68.005 
558.755 458.109 -233.982 140.904 -1016.238 -427.271 40.296 
567.848 465.125 -220.801 154.085 -1072.574 -425.430 -12.719 
576.367 471.814  -207.602 167.284 -1129.789 -423.591 14.735 
584.379 478.202 -194.386 180.500 -1187.830 -421.757 42.074 
591.942 484.313 -181.155 193.731 -1246.650 -419.927 69.305 
599.103 490.168  -167.909 206.977 -1306.205 -418.104 96.435 
605.904 495.786 -154.649 220.237 -1366.458 -416.288 123.469 


208.237 


log Ky 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase in FS 


GAS Jal 


Jat 


PHOSPHORUS TRIFLUORIDE (GAS) 


S  ~(G-+H298)/T 


J/(K mol) 


273.032 
273.395 
291.357 
306.646 
319.863 
331.439 
341.705 
350.908 
359.238 
366.839 
373.825 
380.285 
386.291 
391.901 
397.163 
402.118 
406.798 
411.233 
415.446 


H H-H298 G AH; AG; 
| | kJ / mol 
273.032 —958.429 0.000 -1039.833 -958.429 —936.893 
273.033 — 958.320 0.109 -1040.339 -958.451 — 936.760 
275.433 —952.059 6.370 -1068.602 -960.262 —929.177 
280.186 —945.199 13.230 -1098.522 -961.079 —921.305 
285.722 — 937.945 20.484 -—1129.862 -961.667 —913.292 
291.444 — 930.432 27.997 -1162.440 -962.112 —905.192 
297.097 — 922.743 35.686 -1196.107 -—962.464 — 897.036 
302.574 -—914.928 43.501 -1230.745 -962.754 — 888.839 
307.830 —907.021 51.408 -1266.259 -963.000 — 880.613 
312.854 — 899.046 59.383 -1302.569 -963.217 — 872.364 
317.648 —891.017 67.412 -1339.607 -1026.984 — 863.006 
322.221 — 882.946 75.483 -1377.316 -1026.391 — 849.365 
326.585 -—874.842 83.587 -1415.649 -—1025.793 — 835.770 
330.755 — 866.710 91.719 -1454.561 -1025.194 — 822.218 
334.743 — 858.556 99.873 -1494.017 -—1024.595 — 808.706 
338.562 —850.383 108.046 -1533.984 -—1023.999 —795.231 
342.224 —842.195 116.234 -1574.4382 -—1023.405 -—781.791 
345.740 —833.993 124.436  -1615.335 -—1022.817 — 768.384 
349.121 —825.779 132.650 -1656.671 -—1022.233 —755.008 


7 


PF3[g] 


log Ky 
[ ss 


164.140 
163.104 
121.338 
96.248 
79.509 
67.546 
58.570 
51.587 
45.999 
41.425 
37.566 
34.128 
31.183 
28.632 
26.402 
24.434 
22.687 
21.124 
195719 


2 


PF5([g] 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nbs 


GAS Jal 


=== 


Cp 


84.870 

85.153 

99.081 
108.597 
114.807 
118.982 
121.899 
124.007 
125.579 
126.780 
127.719 
128.468 
129.074 
129.573 
129.988 
130.338 
130.636 
130.893 
uk) a ko 


Jat 


PHOSPHORUS PENTAFLUORIDE (GAS) 


S 


J/(K mol) 


300.814 
301.339 
327.838 
351.046 
371.433 
389.464 
405.554 
420.039 
433.190 
445.218 
456.291 
466.545 
476.088 
485.011 
493.387 
501.278 
508.737 
515.807 
D222 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 
300.814 -—1594.397 0.000 -1684.085 
300.815 -1594.240 0.157 -1684.642 
304.333 -1584.995 9.402 -1716.130 
311.406 -1574.577 19.820 -1750.100 
319.747 -1563.385 31.012 -1786.245 
328.444 -1551.683 42.714 -1824.308 
337.096 -1539.631 54.766 -1864.074 
345.520 -1527.330 67.067 -—1905.365 
353.640 -1514.847 79.550 -1948.037 
361.426 -1502.226 92.171 -1991.966 
368.876 -1489.500 104.897 -—2037.049 
376.000 -1476.689 117.708 -—2083.197 
382.812 -1463.811 130.586 -—2130.334 
389.331 -1450.878 143.519 -2178.394 
395.576 -1437.899 156.498 -2227.318 
401.564 -1424.882 169.515 -2277.055 
407.312 -1411.833 182.564 -—2327.559 
412.838 -1398.756 195.641 -2378.789 
418.156 -1385.656 208.741 -2430.709 


AH; AG; 
-1594.397 -1520.681 
—1594.429 -1520.224 
—1596.469 -—1495.087 
—1597.092 -—1469.657 
—1597.215 -1444.151 
—1597.021 -1418.653 
—1596.616 -1393.197 
—1596.068 -1367.801 
—1595.418 -1342.472 
1594: 696) SNe Iie2i2 
—1657.494 -—1290.931 
-—1655.907 —1260.448 
—1654.299 -—1230.088 
=1602,070 = 1199844 
—1651.041 —1169.709 
—1649.402 -1139.676 
—1647.761 —1109.739 
-—1646.120 -1079.894 
-—1644.482 -1050.135 


125.966 


log Ky 
[| =a] 


266.417 
264.694 
195.238 
153.534 
125.729 
105.861 
90.966 
79.385 
70.124 
62.549 
56.193 
50.645 
45.895 
41.782 
38.187 
35.018 
32.204 
29.688 
27.427 


tits 


33.998 PHOSPHINE (GAS) PH3{[g] 
Phase cf Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] = ___—"J,) (TON) Jot kJ / mol ] (oe 
GAS 298.15 37.1114 210.314 210.314 5.565 0.000 — 57.140 9.065 13.548 — 2.374 
-- 300.00 37.188 210.543. 210.314 5.634 0.069 Sey) 5.510 13.598 — 2.368 
400.00 41.746 221.845 211.824 9.573 4.008 =79.160 1.839 16.925 = 2,20 
500.00 46.515 231.677 214.831 13.988 8.423 -—101.850 —0.763 21.008 = 2195 
600.00 50.953 240.556 218.389 18.865 13.300  -125.469 2.92 25.571 = 2.220 
700.00 54.946 248.716 222.147 24.164 18599 -149.938 — 4.653 30.461 SBS 
800.00 58.481 256.289 225.947 29.839 24.274 =175.192 —6.040 35.576 — 2.323 
900.00 61.578 263.360 229.715 35.845 30.280  -201.179 =f28 40.846 = roial 
1000.00 64.266 269.990 233.415 42.141 36.576 -227.850 =/.910 46.224 —2.414 
1100.00 66.579 276.227 - 237.026 48.686 43.121 — 255.164 —8.616 51.676 — 2.454 
1200.00 68.556 282.107 240.540 55.445 49.880  -283.083  -72.678 58.269 — 2.536 
1300.00 70.234 287.663 243.953 6238/46 00:8225) = Silo 4 — 12.275 69.165 = uf TS) 
1400.00 UC s 2292.92 247.265 69.484 63.919 -340.606 -71.787 80.028 — 2.986 
1500.00 72.849 297.906 250.476 76.710 71.145 -370.149 —-71.240 90.853 —3.164 
1600.00 73.864 302.641 253.590 84.047 78.482 -400.179 -70.650 101.640 -3.318 
1700.00 74.736 307.146 256.609 91.478 85.913 -430.670 -70.032 112.389 — 3.453 
1800.00 75.506 311.440 259.537 98.991 93.426 -—461.601 -69.397 123.102 =3.572 
1900.00 76.211 315.541 262.377 106.577 101.012  -—492.951 —68.749 133.778 —3.678 
2000.00 76.892 319.468 265.134 114.232 108.667  -524.703 -68.090 144.421 See 
References 
Phase H/S Cp 
GAS Jal Jat 
411.687 PHOSPHORUS TRIIODIDE (GAS) PI3[g] 
Phase if Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) Let kJ / mol ] Par aa] 
GAS 298.15 78.367 374.368 374.368 =17.991 0.000 -129.609 -17.991 — 65.422 11.462 
300.00 78.420 374.853 374.370 — 17.846 0.145  -130.302 -18.041 — 65.716 11.442 
400.00 80.291 397.708 377.473 hip 8.094 -168.980 -45.802 — 80.152 10.467 
500.00 81.157 415.728 383.386 -1.820 16.171 —209.684 -112.648 — 82.270 8.595 
600.00 81.628 430.570 390.049 6322) 924.018. 9 252.021me 112.766 —76.183 6.632 
References 
Phase H/S Cy Remarks 
GAS Tk1 Nb1,e Tk1 MPT= 334.15 
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PNig] 


Phase VW 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase in # Ss 


GAS Nb1 


—= 


Jal 


J/(K mol) 


211.188 
211.372 
220.040 
227.037 
232.962 
238.114 
242.677 
246.771 
250.485 
253.881 
257.010 
259.908 
262.607 
265.131 
267.501 
269.735 
271.848 
273.851 


PHOSPHORUS MONONITRIDE (GAS) 
S —(G-H298)/T H H-H298 G 

kJ / mol 

211.188 109.746 0.000 46.780 
211.189 109.801 0.055 46.389 
212.363 Watsil 7/ 3.071 24.801 
214.620 115.954 6.208 2.436 
217.196 119.206 9.460 — 20.571 
219.824 122.549 12.803 —44.131 
222.401 125.967 16.221 —68.175 
224.885 129.444 19.698 — 92.650 
227.262 132.969 23.223 -117.516 
229.530 136.533 26.787 -142.737 
231.691 140.128 30.382  -168.283 
233.752 143.749 34.003 -194.131 
235.717 147.391 37.645 — 220.258 
237.595 151.050 41.304 — 246.647 
239.391 154.723 44.977 -273.279 
241.111 158.408 48.662 — 300.142 
242.760 W210 Besby —s27/ P28 
244.344 165.809 56.063 -354.508 
245.868 169.524 59.778  -381.989 


PIAS) TAS 


AH; AG; 
109.746 87.589 
109.730 87.452 
108.036 80.351 
107.071 73.543 
106.198 66.921 
105.388 60.440 
104.618 54.072 
103.874 47.798 
103.146 41.607 
102.429 35.488 

38.146 30.523 

38.213 29.885 

38.275 29.242 

38.333 28.594 

38.386 27.943 

38.434 27.289 

38.479 26.632 

38.520 25.973 

38.560 25.312 


44,981 


log Ky 
[ = 


— 15.345 
=1o.22h 
— 10.493 
-7.683 
— 5.826 
-4.510 
-3.531 
-2.774 
-2.173 
-— 1.685 
=1.329 
= 20 
4098 
-0.996 
=0.912 
- 0.838 
-0.773 
-0.714 
— 0.661 


] 


46.973 


Phase ili 
[K] 


GAS 298.15 
- 300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase in fs 


GAS Jal 


———=: 


Jat 


PHOSPHORUS MONOXIDE (GAS) 
S —(G-H298)/T H H-H298 G 
J/(K mol) heh kJ/mol 
222.774 222.774 — 23.556 0.000 — 89.976 
222.970 222.774 —23.497 0.059 — 90.388 
232.150 224.022 —20.305 eZ Dil -—113.165 
239.457 226.402 — 17.028 6.528 — 136.757 
245.589 229.103 -— 13.664 9.892 - 161.018 
250.886 231.845 -— 10.227 13.329 — 185.847 
ZOD De 234.522 -6.732 16.824 —211.174 
259.722 237.095 -3.191 20.365 — 236.941 
263.493 239.549 0.388 23.944 — 263.105 
266.933 241.884 3.997 2edoo — 289.629 
270.095 244.105 7.632 31.188 —316.482 
273.022 246.218 11.288 34.844 — 343.640 
275.744 248.231 14.962 38.518 — 371.080 
278.289 250.151 18.651 42.207 -— 398.783 
280.677 251.985 Zero 45.907 — 426.732 
282.927 253.740 26.062 49.618 -—454.914 
285.053 255.421 29.782 53.338 — 483.314 
287.068 257.034 33.509 57.065 —511.921 
288.984 258.584 37.243 60.799 —540.724 
290.808 260.075 40.983 64.539 —569.714 
292.551 261.512 44.729 68.285 — 598.883 
294.219 262.898 48.481 72.037 — 628.222 
295.818 264.237 52.238 75.794 — 657.724 
297.354 265.531 56.002 79.558 — 687.384 


AH;y AG; 
— 23.556 — 47.149 
— 23.569 — 47,295 
=25.113 — 54.904 
20.999 — 62.248 
— 26.847 — 69.418 
— 27.670 —76.448 
— 28.476 — 83.361 
— 29.270 — 90.174 
—30.055 — 96.899 
—30.833 —103.545 
=95476 , —1091032 
—Whey is) aI). 11S37/ 
—95.164 —-111.343 
—JowOcmm — ll2.496 
—95.167  —113'654 
— 9551/5) ee 42009 
— 99:1 Oe lilo; dO4: 
82111 SW ie 
-95.240 -118.269 
-95.276 -—119.420 
—95.320 —-120.569 
=95.372 —121.715 
-—95.480  -—122.859 
-95.494 -—124.001 
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PO2(g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase a i S 


GAS Jal 


_—_——— = 


Jal 


J/(K mol) 


253.660 
253.916 
266.405 
276.942 
286.054 
294.051 
301.155 
307.534 
313.314 
318.595 
323.452 
327.948 
332.131 
336.040 
339.710 
343.166 
346.433 
349.530 


PHOSPHORUS DIOXIDE (GAS) 


S —(G-H298)/T H H-H298 G 

ot kJ / mol 
253.660 -314.511 0.000 -390.140 
253.661  -314.434 0.077 —390.609 
255.336 —310.083 4.428 -—416.645 
258.630 -—305.355 9.156  -—443.826 
262.459 -300.354 14.157 —-471.986 
266.413 -—295.164 19.347 -—501.000 
270.320 -—289.843 24.668 —-530.767 
274.106 -—284.427 30.084 -561.207 
277.743 -278.940 35.571 —-592.254 
281.220 -273.399 41.112 -623.853 
284.540 -267.816 46.695 -—655.959 
287.708 -262.199 52.312 —688.531 
290.7383" ~“—256.555." 57.956) ~=721.538 
293.625 -—250.888 63.623 -754.948 
296.392 -245.202 69.309 -788.738 
299.042 -239.501 75.010 -822.883 
301.585  -—233.785 80.726 —857.365 
304.028  -228.057 86.454  -892.164 
306.377 -222.319 92.192 -927.266 


352.473 


AH AG; 
-314.511 -316.730 
-314.533  -316.744 
-316.404 -317.123 
=317.368. —3172186 
-318.158 -—317.074 
-318.856 -316.837 
-319.504 -316.503 
—s20,120  —316;091 
—320.734  -—315.610 
—321.334 —315.068 
—385.504 -313.383 
—385.328 -—307.380 
—385.160 —301.390 
— 385.001 — 295.412 
—384.853  -—289.445 
—384.717 —283.486 
—384.594  -—277.535 
—384.484  —271.590 
—384.390  —265.651 


141.945 


Phase 


LIQ 


T 


See ese 


298.15 


300.00 


400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 


References 


Phase 


LIQ 


H/S 


e,Ja2,Tk1 


Cp 


156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 


Cp 


é€ 


DIPHOSPHORUS PENTAOXIDE (LIQID) 


S  -~(G-+H298)/T 


J/(K mol) 


117.243 
118.214 
163.351 
198.362 
226.969 
204.199 
272.106 
290.586 
307.117 
322.071 
335.723 
348.282 
359.910 
370.735 
380.861 


Remarks 


H H—-H298 G AH; AG; 
ile kJ / mol 
117.243 -1498.120 0.000 -1533.076 -1498.120 -1355.675 
117.246 -1497.830 0.290 -1533.294 -1498.054 -1354.791 
123.400 -1482.140 15.980 -1547.480 -1496.294 -1307.174 
135.022 -1466.450 31.670 -1565.631 -1493.517 -1260.220 
148.035 -1450.760 47.360 -1586.941 -—1490.991 -1213.802 
161.083 -1435.070 63.050 -1610.878 -1488.703 -1167.788 
173.681 -1419.380 78.740 -1637.064 -1486.620 -1122.087 
185.663 -1403.690 94.430 -1665.217 -1484.709 -1076.637 
196.997 -1388.000 110.120 -1695.117 -—1482.939 -1031.392 
207.698 -1372.310 125.810 -1726.588 -1481.287 -986.318 
217.806 -1356.620 141.500 -1759.488 -1606.877 -—939.211 
227.366 -1340.930 157.190 -1793.696 -1603.860 -—883.695 
236.424 -1325.240 172.880 -1829.113 -1600.929 -828.408 
245.021 -1309.550 188.570 -1865.652 -1598.075 -773.328 
253.198 -1293.860 204.260 -1903.237 -1595.294 -718.436 


metastable, SOL—LIQ transitions see Gmelin and Tk1 


1117 


P205 


log Ky 
[ = 


237.509 
235.890 
170.699 
131.654 
105.671 
87.141 
73.265 
62.486 
53.874 
46.836 
40.883 
35.507 
30.908 
26.930 
23.455 


] 


TTS 


P406{g] TETRAPHOSPHORUS _HEXAOXIDE (GAS) 219.891 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] oy (Kamo) eh kJ / mol [a= 

GAS 298.15 143.981 345.708 345.708  -—2214.089 0.000 -—2317.162 -—2214.089 -2084.688 365.229 
300.00 144.581 346.600 345.711 -—2213.822 0.267 -—2317.802 -—2214.162 -2083.885 362.837 
400.00 172.065 392.215 351.742 -2197.900 16.189 -2354.786 -—2220.159 -2039.219 266.295 
500.00 189.695 432.656 363.966 -—2179.744 34.345 -—2396.072 -2221.710 -1993.774 208.288 
600.00 200.931 468.308 378.447 -2160.172 538.917 -—2441.157 -2222.147 -1948.132 169.600 
700.00 208.390 499.879 393.584 -—2139.682 74.407 -—2489.598 -2221.951 -1902.472 141.964 
800.00 213.556 528.063 408.664  -2118.570 95.519 -—2541.020 -—2221.380 -1856.868 121.241 
900.00 217.267 553.441 423.364 -2097.019 117.070  -2595.117 -—2220.576 -—1811.350 105.128 
1000.00 220.017 576.482 437.542 -2075.149 138.940 -2651.631 -—2219.622 -1765.930 92.243 
1100.00 222.110 597.554 451.144 -2053.038 161.051 -2710.348 -2218.569 -1720.612 81.705 
1200.00 223.738 616.953 464.164 -2030.742 183.347 -2771.086 -—2471.735 -1671.034 72.738 
1300.00 225.029 634.915 476.616 -2008.301 205.788 -2833.690 -2467.474 -1604.482 64.469 
1400.00 226.070 651.630 488.527 -1985.745 228.344 -2898.027 -—2463.208 -1538.258 57.393 
1500.00 226.922 667.258 499.927 -1963.094 250.995 -2963.980 -2458.948  -1472.339 SLA 
1600.00 227.627 681.926 510.849 -1940.365 273.724 -3031.447 -2454.702 -1406.704 45.924 
1700.00 228.218 695.744 521.322 -1917.572 296.517 -3100.337 -—2450.479 -1341.333 41.214 
1800.00 228.718 708.803 531.379 -1894.725 319.364 -3170.570 -—2446.286 -1276.210 37.035 
1900.00 229.145 2A ON 541.045 -1871.831 342.258  -3242.075 -—2442.126 -1211.320 33.302 
2000.00 229.513 732,944 550.349 -1848.898 365.191 -3314.786 -—2438.006  -1146.647 29.947 

References 

Phase H/S Gr 

GAS Jal Jal 

P4010 TETRAPHOSPHORUS DECAOXIDE 283.889 

Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) I il kJ / mol ] [ - 

SOL 298.15 211.710 228.781 228.781 -3009.936 0.000 -3078.147 -—3009.936 -2723.344 477.119 
300.00 212.673 230.094 228.785 -3009.543 0.393 -3078.572 -3009.992 -—2721.566 473.867 
400.00 260.245 298.027 237.725 -—2985.815 24.121 -3105.026 -3014.125 -2624.413 342.713 
500.00 299.993 360.465 256.114 -2957.760 52.176 -—3137.993 -3011.895 -—2527.171 264.012 
600.00 335.975 418.387 278.388  -2925.937 83.999 -3176.969 -—3006.399 -2430.691 211.610 
632.00 346.796 436.124 285.927 -2915.011 94.925  -3190.642 -—3004.002 -2400.048 198.363 

References 

Phase H/S Cy Remarks 

SOL Ja2 Ja2 Jat Sis Ges, (eS Cao 


| 


] 


283.889 


Phase ls 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase Ads 


GAS Ja2 


Cp 


188.804 
189.638 
227.511 
253.807 
272.134 
285.128 
294.544 
301.519 
306.800 
310.878 
314.081 
316.638 
318.708 
320.406 
321.815 
322.995 
323.993 
324.845 
325.577 
326.210 
326.762 
327.246 
327.672 
328.050 


Ja2 


TETRAPHOSPHORUSDECAOXIDE (GAS) 


S  -~(G-H298)/T 


J/(K mol) 


403.964 
405.134 
465.202 
518.973 
566.965 
609.946 
648.667 
683.781 
715.835 
745.276 
772.468 
797.713 
821.257 
843.305 
864.030 
883.576 
902.067 
919.608 
936.289 
JoZa90 
967.378 
981.915 
995.851 
1009.235 


H H-H298 G 

le kJ / mol 
403.964 -—2904.081 0.000 -3024.523 
403.968  -2903.731 0.350 -3025.271 
411.900 -2882.760 21.321 -3068.841 
428.040 -2858.614 45.467 -3118.101 
447.270 -2832.264 71.817 -3172.443 
467.494 -2804.365 99.716  -3231.327 
487.761 -2775.357 128.724 -—3294.290 
507.621 -—2745.537 158.544 -—3360.940 
526.864 -2715.109 188.972 -3430.945 
545.399 -2684.217 219.864  -3504.020 
563.203 -2652.963 251.118 -3579.925 
580.283 -2621.422 282.659 -3658.449 
596.664 -2589.651 314.430 -3739.411 
612.3880 -2557.693 346.388 -3822.651 
627.467 -—2525.580 378.501 -—3908.028 
641.963 -2493.338 410.743 -3995.417 
655.904 -—2460.987 443.094 -4084.708 
669.3825 -2428.544 475.537 -4175.799 
682.260 -2396.022 508.059 -4268.601 
694.738 -2363.432 540.649 -4363.031 
706.788 -2330.782 573.299 -4459.015 
718.436 -2298.081 606.000 -4556.485 
729.707 -—2265.335 638.746 -4655.378 
740.622 -2232.549 671.532 -—4755.637 


1119 


P4010[g] 
AH; AG; log Ky 
[ a 

—2904.081 -—2669.720 467.724 
—2904.179 -2668.265 464.586 
—2911.070 -2588.228 337.988 
—2912.749 -2507.279 261.934 
—2912.726 -2426.165 211.216 
—2911.631 -2345.146 174.997 
—2909.838 -2264.336 147.846 
—2907.576 -—2183.780 126.743 
—2904.988 -—2103.494 109.875 
—2902.172 -2023.480 96.087 
—3153.477  -1939.371 84.419 
—3147.283 -1838.447 73.870 
—3141.030 -1738.001 64.846 
—3134.744 -1638.004 57.040 
—3128.448 -1538.427 50.224 
—3122.160 -—1439.243 44.223 
-—3115.895 -1340.429 38.898 
-—3109.665 -1241.962 34.144 
-—3103.482 -1143.822 29.874 
-—3097.353 -1045.990 26.018 
—3091.287 -948.449 22.519 
—3085.289 -851.181 19.331 
-3079.364  -754.173 16.414 
—3073.515  -657.411 13.736 


] 


1120 


POBr3{g] PHOSPHORUS TRIBROMIDE OXIDE (GAS) 286.685 

Phase a C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] (= J UN tance) [ kJ / mol [ - 

GAS 298.15 89.892 359.841 359.841 — 406.559 0.000 —513.846 -406.559 — 402.946 70.595 
300.00 89.996 360.398 359.843 — 406.393 0.166 —514.512 -406.674 — 402.924 70.155 
400.00 95.126 387.025 363.439 —397.124 9.435 —551.934 -453.866 — 391.949 51.183 
500.00 98.641 408.657 370.386 — 387.424 19.135 —591.752 -—453.865 —376.464 39.329 
600.00 100.945 426.860 378.322 -—377.436 29.123 —633.552 -453.668 —361.000 31.428 
700.00 102.503 442.545 386.402 — 367.259 39.300 —677.041 -453.354 — 345.579 25.787 
800.00 103.600 456.308 394.298 — 356.951 49.608 -721.997 -452.968 — 330.208 21.560 
900.00 104.401 468.559 401.881 — 346.549 60.010 -—768.252 -—452.537 — 314.889 18.276 
1000.00 105.006 479.591 409.109 — 336.077 70.482 -815.668 -452.078 — 299.619 15.650 
1100.00 105.474 489.622 415.980 — 325.552 81.007 —864.137 -451.599 — 284.396 13.505 
1200.00 105.847 498.816 422.505 —314.986 91.573 -913.565 -514.680 — 268.128 11.671 
1300.00 106.150 507.301 428.706 -—304.385 102.174 —963.876 -513.408 — 247.633 9.950 
1400.00 106.401 By toy I IF 434.604 -—293.757 112.802 -1015.005 -512.136 — 227.237 8.478 
1500.00 106.612 522.525 440.223 —283.106 123.453 -1066.894 -510.868 — 206.931 7.206 
1600.00 106.793 529.412 445.585 —272.436 134.123 -1119.495 -509.606 — 186.710 6.095 
1700.00 106.950 535.891 450.708 —261.749 144810 -1172.763 -508.349 — 166.567 5.118 
1800.00 107.087 542.008 455.612 —251.047 155.512 -1226.661 -507.101 — 146.498 4.251 
1900.00 107.210 547.801 460.313 —240.332 166.227 -1281.154 -505.862 — 126.499 3.478 
2000.00 107.320 553.303 464.826 —229.605 176.954 -1336.211 -504.633 — 106.564 2.183 

References 

Phase H/S Cy 

GAS Jat Jal 

POCI3 PHOSPHORUS TRICHLORIDE OXIDE 153.331 

Phase if C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) [ kJ / mol [ - 

LIQ 298.15 138.783 222.459 222.459 — 597.099 0.000 —663.425 -597.099 —520.815 91.245 
300.00 138.783 223.318 222.462 —596.842 (0) avs —663.838 -597.008 — 520.341 90.600 
383.00 138.783 257.216 226.470 — 585.323 11.776 —683.837 -593.826 — 499.490 68.122 

References 

Phase H/S Cy Remarks 

LIQ Nb1 Tk1 Tk1 Beib=) s88s E="34.48 kd 


] 


] 


153.331 


Phase li 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl fs) 


GAS Jat 


84.952 

85.092 

91.811 

96.303 

99.219 
101.181 
102.557 
103.558 
104.310 
104.892 
105.352 
105.725 
106.033 
106.291 
106.510 
106.700 
106.866 
107.012 
107.144 


Jat 


PHOSPHORUS TRICHLORIDE OXIDE (GAS) 


S 


J/(K mol) 


325.499 
326.025 
351.477 
372.483 
390.317 
405.769 
419.375 
431.515 
442.466 
452.437 
461.584 
470.032 
477.879 
485.203 
492.070 
498.533 
504.637 
510.419 
Dillon 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
325.499 -559.694 0.000 -656.742 
325.501 OOS Oae 0.157 —657.344 
328.925  -550.673 9.021 — 691.264 
335.597 —541.251 18.443 —727.493 
343.269  -531.465 28.229 -—765.655 
Solee —521.439 38.255 — 805.477 
358.817 —511.248 48.446 — 846.748 
366.232 -500.940 58.754  -889.303 
373.317  -490.545 69.149  -933.011 
380.063 — 480.083 79.611 -—977.764 
386.481  -469.570 90.124 -1023.471 
392.587 -459.016 100.678 -1070.057 
398.403 —448.427 111.267 -1117.458 
403.948 —437.811 121.883 -1165.616 
409.243 -427.171 132.523 -1214.483 
414.307 -—416.510 143.184 -1264.016 
419.158 -—405.831 153.8638 -1314.178 
423.810 -—395.137 164.557 -1364.933 
428.279 -—384.429 175.265 -1416.252 


1121 


POCI3{g] 

AH; AG; log K; 

[ = 

—559.694  -514.131 90.074 
-559.702 -513.848 89.469 
-—560.777  -498.323 65.074 
—560.873 — 482.692 50.427 
—560.752  -467.065 40.662 
—560.501 — 451.469 33.689 
—560.169 -435.915 28.462 
—559.785 — 420.406 24.400 
— 559.365 -— 404.941 21.152 
— 558.921 — 389.520 18.497 
—622.032  -373.051 16.238 
— 620.787 — 352.353 14.158 
-—619.539 —331.751 12.378 
—618.293 —311.238 10.838 
-—617.051 — 290.809 9.494 
-—615.814  -270.456 8.310 
—614.586 — 250.177 7.260 
-—613.367  -—229.965 6.322 
-—612.159 — 209.817 5.480 


ed 


PS[g] PHOSPHORUS MONOSULFIDE (GAS) 63.040 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] |-_ ——A—— LIIK tive) i) ii kJ / mol [ - 

GAS 298.15 Siop aye 234.300 234.300 152.298 0.000 82.441 152.298 104.244 — 18.263 
300.00 Shey 17 234.518 234.301 152.363 0.065 82.008 e220 103.946 — 18.099 
400.00 36.101 244.783 235.694 155.933 3.635 58.020 148.014 88.297 — 11.530 
500.00 36.556 252.892 238.351 159.568 7.270 33.122 14 5rdito) 73.681 -—7.697 
600.00 36.825 259.583 241.349 163.238 10.940 7.489 142.576 59.642 -—5.192 
700.00 37.007 265.274 244.370 166.930 14.632 — 18.761 140.326 45.999 -—3.432 
800.00 37.142 270.224 247.299 170.638 18.340 — 45.541 138.041 32.677 -—2.134 
900.00 37.251 274.606 250.095 174.358 22.060 -—72.787 82.922 20.800 —1.207 
1000.00 37.342 278.535 252.745 178.088 25.790 — 100.447 82.184 13.937 -0.728 
1100.00 37.423 282.098 255.254 181.826 29.528 — 128.482 81.448 7.148 -0.339 
1200.00 37.496 285.358 257.629 185.572 33.274 — 156.857 17.141 AES —0.066 
1300.00 37.564 288.362 259.879 189.325 SAO ei — 185.545 17.183 0.212 —0.009 
1400.00 37.628 291.148 262.014 193.085 40.787 —214.522 17.220 — 1.095 0.041 
1500.00 37.689 293.746 264.044 196.851 44.553 — 243.768 17.256 -—2.405 0.084 
1600.00 37.748 296.180 265.977 200.622 48.324 — 273.266 17.289 -3.716 0.121 
1700.00 37.805 298.470 267.822 204.400 52.102 — 302.999 17.320 —5.030 0.155 
1800.00 37.862 300.633 269.585 208.183 55.885 — 332.956 Woo —6.346 0.184 
1900.00 37.917 302.681 271.274 211.972 59.674 — 363.122 17.380 -7.663 0.211 
2000.00 37.971 304.628 272.893 215.767 63.469 — 393.488 17.408 —8.982 0.235 

References 

Phase wis Cy 

GAS Pa3 Mit 

P4S3 TETRAPHOSPHORUS TRISULFIDE 220.093 

Phase il; Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) Ih IL kJ / mol ] [ - 

SOL-A 298.15 162.619 203.342 203.342 — 224.179 0.000 — 284.806 -—224.179 — 207.153 36.292 
300.00 163.514 204.351 203.346 — 223.877 0.302 —285.183 -224.180 — 207.047 36.050 
313.90 170.245 211.908 203.557 — 221.558 2.621 —288.076  -224.150 — 206.254 34.322 

32.842 10.309 

SOL-B 313.90 180.745 244.750 203.557 —211.249 12.930 —288.076 -—213.841 — 206.254 34.322 
400.00 185.644 289.130 PAU CMIZ — 195.476 28.703 —311.128 -—222.528 — 203.298 26.548 
446.00 188.262 309.479 225.839 — 186.876 37.303 —324.903 -223.754 —201.043 23.546 

45.217 20.167 

LIQ 446.00 230.120 354.696 225.839 — 166.709 57.470 —324.903 -203.587 — 201.043 23.546 
500.00 230.120 380.996 241.203 — 154.282 69.897 —344.780 -203.572 — 200.726 20.970 
600.00 230.120 422.952 268.104 — 131.270 92.909 —385.042 -201.818 — 200.296 17.437 
677.55 230.120 450.924 287.461 —113.425 110.754 —418.948 -199.850 — 200.219 15.436 

References 

Phase H/S C, Remarks 

SOL-A Mit Mi4 

SOL-B Mit Mit 

LIQ Mi1 e Mi1 NBPT= 677.551 GAS(P4S2 + P4S3 + ...) 


1123 


284.225 TETRAPHOSPHORUS PENTASULFIDE P4S5 


Phase 1 C; S  -(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [————— J / (K mol) ef kJ / mol IS, seule 


] 


SOL 208Hbre = 211.414 252.714 252.714  -304.930 0.000 -380.277 -304.930  -283.509 49.670 
300.00 211.334 254.020 252.718 -304.539 0.391 —380.745 -304.926 -—283.376 49.340 
400.00 223.384 316.467 261.151 -282.803 22.127 -409.390 -319.102 -275.005 35.912 


References 


Phase In SS Cy 


SOL Mit e 

316.291 TETRAPHOSPHORUS _HEXASULFIDE P4S6 

Phase T G S  ~(G+H298)/T H H-H298 G AH; AG, log K; 
a ———— waaay ea kJ / mol l, wl 


SOL 298.15 223.443 281.583 281.583 -312.461 0.000 -396.415 -312.461 — 290.090 50.823 
300.00 223.844 282.967 281.587  -312.047 0.414 -396.937 -312.477 -289.951 50.485 
400.00 245.517 350.331 290.626 -288.579 23.882 -428.711 -329.502 -281.049 36.701 
500.00 267.190 407.445 308.410 -262.944 49.517 -466.666 -337.810 -268.068 28.005 
503.00 267.840 409.045 309.006 -262.141 50.320 -467.891 -338.019 -267.649 27.794 
58.577 29.464 
LIQ 503.00 334.720 467.621 309.006 -232.677 79.784  -467.891 -308.555 -267.649 27.794 
600.00 334.720 526.646 339.560 -200.209 112.252 -516.197 -307.061 = Od Coe 22.622 
700.00 334.720 578.243 370.067 -166.737 145.724 -571.508 -303.977  -252.221 18.821 


References 
Phase H/S Cy 


SOL Mi1 Mit 
LIQ Mit Mit 


1124 


P4S7 TETRAPHOSPHORUS HEPTASULFIDE 348.357 

Phase 1 C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) hf kJ / mol [ - 

SOL 298.15 242.331 307.524 307.524 — 323.340 0.000 —415.028 -323.340 — 299.146 52.409 
300.00 242.672 309.024 307.529 — 322.891 0.449 —415.599 -323.363 — 298.996 52.060 
400.00 261.082 381.358 317.267 — 297.704 25.636 —450.247 -343.249 — 289.307 37.780 
500.00 279.491 441.594 336.264 —270.675 52.665 —491.472 -354.067 — 274.693 28.697 
581.00 294.403 484.649 353.999 — 247.432 75.908 —529.013 -359.866 — 261.338 23.495 

63.012 36.610 

LIQ 581.00 368.192 547.661 353.999 —210.822 112.518 -—529.013 -359.866 — 261.338 23.495 
600.00 368.192 559.509 360.320 -—203.827 119.513 —539.532 -322.780 — 259.320 22.576 
700.00 368.192 616.266 392.934 -167.007 156.333 —598.394 -319.659 — 248.983 18.579 

References 

Phase mal 3S) C, 

SOL Mi4 Mid 

LIQ Mi1 Mi1 

P4S10 TETRAPHOSPHORUS DECASULFIDE 444.555 

Phase Vi Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) tf kJ / mol ] [ - 

SOL 298.15 295.951 381.748 381.748 —309.200 0.000 — 423.018 -—309.200 — 278.463 48.786 
300.00 296.470 383.580 381.754 —308.652 0.548 -—423.726 -309.250 —278.272 48.452 
400.00 324.528 472.712 393.718 —277.602 31.598 -—466.687 -337.018 — 265.915 34.725 
500.00 352.586 548.143 417.236 — 243.746 65.454 -—517.818 -—352.715 — 246.495 PASTAS 
560.00 369.420 589.037 433.476 — 222.086 87.114 —551.947 -359.401 — 233.331 21.764 

73.370 41.087 

LIQ 560.00 587.434 662.406 433.476 -180.999 128.201 —551.947 -318.314 — 233.331 21.764 
600.00 587.434 702.935 450.105 —157.502 151.698 —579.263 -312.760 — 227.451 19.801 
700.00 587.434 793.488 492.858 -—98.759 210.441 —654.200 -297.643 —214.418 16.000 
800.00 587.434 871.929 535.448 -40.015 269.185 -—737.558 -—283.029 — 203.544 13.290 

References 

Phase H/S C, 

SOL Pa3 Mi1 

LIQ Mi4 Mi1 


] 


] 


231.036 


Phase 


SOL-A 


SOL-B 


LIQ 


T 
[K] 


298.15 


-- 300.00 


400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1443.00 


1443.00 
1500.00 
1600.00 
1700.00 
1800.00 
1845.00 


1845.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


H/S 


Pal 
Pal 
Pal 


——== 


PROTACTINIUM 


S  -~(G-H298)/T 


J/(K mol) 


51.882 
52.053 
60.174 
66.752 
72.353 
77.282 
81.717 
85.776 
89.538 
93.060 
96.383 
99.540 
102.555 
103.813 
4.602 
108.415 
109.955 
112.520 
114.930 
117.202 
118.183 
6.690 
124.873 
126.262 
128.687 
130.994 
133.193 
135.295 
137.307 
139.237 


H H-H298 G 

Ih Ul kJ / mol 
51.882 0.000 0.000 — 15.468 
51.882 0.051 0.051 — 15.565 
52.981 2.877 2.877 —21.192 
55.097 5.827 5.827 — 27.549 
57.518 8.901 8.901 —34.511 
59.996 12.100 12.100 —41.997 
62.438 15.423 15.423 —49.950 
64.809 18.870 18.870 — 58.328 
67.096 22.442 22.442 —67.096 
69.298 26.138 26.138 —76.227 
71.418 29.959 29.959 — 85.701 
73.460 33.904 33.904 —95.499 
75.4382 37.973 37.973 — 105.604 
76.259 39.761 39.761 —110.041 

6.640 
76.259 46.401 46.401 — 110.041 
77.510 48.667 48.667 —116.265 
79.619 52.642 52.642 — 127.390 
81.626 56.616 56.616 — 138.764 
83.540 60.591 60.591 — 150.372 
84.373 62.380 62.380 — 155.668 
12.343 

84.373 TOTS TANS — 155.668 
85.565 ARC) Tihseye — 162.574 
87.661 82.051 82.051 — 175.323 
89.670 86.779 86.779 — 188.308 
91.599 91.507 91.507 —201.518 
93.454 96.235 96.235 -— 214.943 
95.239 100.953 100.963 — 228.574 
96.961 105.691 105.691 — 242.402 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1125 


1126 


Palg] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase nls 


GAS Pal 


(—= 


Pat 


J/(K mol) 


198.046 
198.188 
204.998 
210.546 
215.274 
219.431 
223.166 
226.573 
229.715 
232.636 
235.370 
237.941 
240.369 
242.670 
244.856 
246.940 
248.929 
250.833 
252.658 
254.4114 
256.098 
257.725 
259.295 
260.814 


S  -(G-H298)/T H H-H298 
198.046 606.680 _—-0.000 
198.047 606.722 0,042 
198.966 609.093 —«.2.413 
200.743 611.581 4.901 
202.781 614.176 7.496 
204.868 616.874 10.194 
206.926 619.672 12.992 
208.922 622.566 15.886 
210.846 625.549 18.869 
212.696 628.615 21.935 
214.473 631.757 25.077 
216.180 634.970 28,290 
217.822 638.246 31.566 
219.403 641.581 34.901 
220.926 644.969 38.289 
222.395 648.406 41.726 
223.814 651.886 45.206 
225.187 655.407 48.727 
226.515 658.966 52.286 
227.802 662.560 55.880 
229,050 666.186 59.506 
230.261 669.845 63.165 
231.439 673.536 66.856 
232.583 677.257 —- 70.577 


PROTACTINIUM (GAS) 


G 
kJ / mol 


547.633 
547.266 
527.094 
506.308 
485.012 
463.272 
441.139 
418.650 
395.834 
372.714 
349.313 
325.646 
301.729 
277.576 
253.199 
228.608 
203.814 
178.825 
153.650 
128.296 
102.770 

77.079 

Silken 

25.221 


AH; AG; 
606.680 563.101 
606.671 562.831 
606.216 548.286 
605.754 533.857 
605.274 519.522 
604.774 505.269 
604.249 491.090 
603.695 476.978 
603.107 462.929 
602.476 448.942 
601.798 435.014 
601.066 421.144 
600.273 407.334 
592.914 393.841 
592.328 380.589 
591.789 367.372 
591.295 354.186 
578.084 341.400 
576.915 328.973 
575.780 316.604 
574.679 304.288 
573.610 292.022 
572.573 «279.801 
571.567 267.623 


231.036 


log K; 
[ = 


— 98.653 
~=97.998 
= 1 |S) 
00.1 he 
— 45.228 
— 37.704 
— 32.065 
— 27.683 
— 24.181 
—21.318 
— 18.936 
=16.922 
SaOmoG 
—13.715 
— 12.425 
— 11.288 
— 10.278 

— 9.386 

= (308 

Tord 

SLs 

— 6.632 

-— 6.090 

=O OI2 


] 


207.200 


Phase if 
[K] 


SOL 298.15 
-300.00 
400.00 
500.00 
600.00 
600.60 


LIQ 600.60 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2019.02 


References 


Phase Hives 


SOL Jal 
LIQ Ja2 


—= 


Cp 


26.835 
26.854 
27.723 
28.539 
29.405 
29.410 


30.671 
30.335 
30.013 
29.701 
29.396 
29.064 
28.801 
28.657 
28.621 
28.670 
28.780 
28.932 
29.108 
29.298 
29.496 
29.534 


Cp 


Jat 
Jat 


J/(K mol) 


64.785 
64.951 
72.801 
79.074 
84.353 
84.383 
7.942 
92.325 
96.997 
101.026 
104.543 
107.657 
110.443 
112.960 
ilorzo9 
117.381 
119.356 
121.210 
122.959 
124.618 
126.197 
127.704 
127.984 


Remarks 


LEAD 
S —(G-H298)/T H H-H298 G 
Gal kJ / mol 
64.785 0.000 0.000 -19.316 
64.786 0.050 0.050 -19.436 
65.850 2.780 2.780  -26.340 
67.888 5.593 5.593 -33.944 
70.203 8.490 8.490 ~-42.122 
70.217 8.508 8508 -42.173 
4.770 

70.217 13.278 13.278  -42.173 
73.697 16.309 16.309  -51.588 
76.868 19.327 19.327  -61.494 
79.752 2261200 223125 Wi- 716 
82.389 25.267 25.267  - 82.389 
84.815 28.191 28.191  -93.297 
87.058 31.083 31.083  -104.469 
89.140 33.955 33.955 -115.882 
91.082 36.818 36.818  -127.515 
92.902 39.682 39.682  -139.353 
94.614 42.554 42.554 -151.382 
96.230 45.439 45.439 -163.591 
97.762 48.341 48.341  -175.971 
99.217 51.261 51.261 -188.512 
100.604 54.201 54.201  -201.208 
100.861 54.762 54.762  -203.640 

MPT= 600.6 


Ja2 
Ja2 


BPT= 2019.022, L= 177.582 kJ, GAS (Pb) 


AH; AG; 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


sey 


1128 


Pbj{g] 


Phase lh 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 


References 
Phase Ad § 


GAS Ja2 


_——== 


Hu1 


J/(K mol) 


175.374 
175.503 
181.482 
186.121 
189.910 
193.115 
195.892 
198.343 
200.536 
202.523 
204.344 
206.030 
207.607 
209.094 
210.510 
211.867 
213.178 
214.451 
215.697 


LEAD (GAS) 
S —(G-H298)/T H H-H298 G 

kJ / mol 
175.374 195.200 0.000 142.912 
175.374 195.238 0.038 142.588 
176.190 197.317 PNAli 124.724 
177.729 199.396 4.196 106.335 
179.453 201.474 6.274 87.528 
181.182 203.553 8.353 68.373 
182.851 205.633 10.433 48.919 
184.439 207.714 12.514 29.205 
185.941 209.795 14.595 9.259 
187.359 211.880 16.680 — 10.895 
188.700 PAGS) Ks 70706 —31.240 
189.969 216.079 20.879 —51.760 
191.173 218.207 23.007 -—72.442 
192.319 220.364 25.164 — 93.278 
193.412 222 55a 21 .00r  — 14e259 
194.458 224.796 29.596 -135.378 
195.461 227.089 31.889 -156.631 
196.428 229.446 34.246  -178.012 
197.360 231.874 36.674 -199.520 
198.262 234.383 39.183 —-—221.151 


216.921 


AH; AGy 
195.200 162.228 
195.189 162.023 
194.537 151.064 
193.803 140.279 
192.984 129.650 
187.243 119.961 
186.306 110.414 
185.402 100.982 
184.528 91.649 
183.689 82.402 
182.890 73.229 
182.125 64.122 
181.389 55.073 
180.682 46.075 
180.004 37.123 
179.357 28.213 
178.748 19.340 
178.184 10.500 
177.673 1.688 

0.000 0.000 


207.200 


log Ky 
aha: 


— 28.422 
=28.2 1 
= Ofer. 
— 14.655 
— 11.287 
—8.952 
—7.209 
— 5.861 
—4.787 
=3.913 
—3.188 
= 20/0 
= 2,085 
— 1.604 
=1.212 
— 0.867 
-0.561 
— 0.289 
— 0.044 
0.000 


414.400 LEAD (GAS) Pb2/g] 


Phase i, C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] (Kon) ‘elt kJ / mol = [= ] 


GAS 298.15 36.923 281.334 281.334 332.600 0.000 248.720 332.600 287.352 -—50.343 
300.00 SOeT 28110627" 281.035 332.668 0.068 248.200 332.569 287.071 -—49.983 
400.00 37.005 292.274 — 282,791 336.393 3.793 219.483 330.832 272.164 -35.541 
500.00 37.865 300.684 285.559 340.163 7.563 189.821 328.976 257.708  -—26.923 
600.00 38.136 307.613 288.674 343.963 11.363 159.396 326.983 243.640  -21.211 
700.00 38.366 313.509 291.811 347.789 15.189 128.332 315.170 2S OUST —lveeilo 


800.00 38.571 318.646 294.851 351.636 19.036 SO TAO el2.982 219.708 -14.345 

900.00 38.764 323.200 297.753 355.502 22.902 64.622 310.878 208.175  -12.082 
1000.00 38.948 327.294 300.506 359.388 26.788 32.094 308.854 196.873 —10.284 
1100.00 39.126 331.014 303.113 363.292 30.692 -0.824 306.911 185.770 — 8.821 
1200.00 39.300 334.426 305.582 367.213 34.613 —34.098 305.047 174.840 STASI 
1300.00 39.472 337.579 307.923 371.152 38.552 -67.700 303.242 164.063 =—6:592 
1400.00 39.642 340.510 310.148 375.108 42.508 -101.607 301.472 153.423 —§.724 


1500.00 39.811 343.251 312.264 379.080 46.480 -135.796 299.717 142.910 —4.977 
1600.00 39.979 345.826 314.282 383.070 50.470 -170.251 297.962 132.513 — 4.326 
1700.00 40.145 348.254 316.210 387.076 54476  -204.956 296.198 122.227 =3. 106 
1800.00 40.312 350.554 318.054 391.099 58.499 -239.898 294.417 112.044 —ot20i 


1900.00 40.477 352.738 319.823 395.138 62.538 — 275.063 292.616 101.961 —2.803 

2000.00 40.642 354.818 321.521 399.194 66.594 — 310.442 290.792 91.974 —2.402 

2100.00 40.807 356.805 323.154 403.267 70.667 — 346.024 — 65.500 96.278 -—2.395 
References 


Phase H/S C, 


GAS Ja2 Jat 

899.438 LEAD ARSENATE Pb3(AsO4)2 

Phase T CG S  ~(G-H298)/T H H-H298 G AH, AG; log Ky 
[K] | [————~J/(Kmol) tel kJ / mol | ‘ee 


SOL 298.15 258.002 324595 324.595 -1780.208 0.000 -1876.986 -1780.208 -1553.089 272.095 
300.00 258.550 326.192 324.600 -1779.730 0.478 -1877.588 -1780.188 -1551.680 270.171 
400.00 280.108 403.834 335.039 -1752.690 27.518 -1914.224 -1778.237 -1475.764 192.715 
500.00 293.604 467.875 355.390 -1723.966 56.242 -1957.903 -1775.321 -1400.471 146.306 
600.00 303.926 522349 378.789 -1694.072 86.136 -2007.481 -1772.000 -1325.809 115.422 
700.00 312.749 569.875 402.763 -1663.230 116.978 -2062.142 -1782.990 -1249.331 93.226 
800.00 320.774 612.168 426.343 -1631.549 148.659 -2121.283 -1779.173 -1173.348 76.612 
900.00 328.335 650.389 449.147 -1599.090 181.118  -2184.441 -1774.858 -1097.874 63.719 
1000.00 335.607 685.361 471.044 —-1565.891 214.317 -2251.252 -—1769.991 -1022.909 53.431 
1100.00 342.691 717.681 492.015 -1531.975 248.233 -2321.425 -1764.556 -948.460 45.039 
1200.00 349.646 747.798 512.089 -1497.357 282.851 -2394.715 -1758.712 -874.525 38.067 
1300.00 356.512 776.057 531.319 -1462.049 318.159 -2470.922 -1752.827 -801.083 32.188 
1315.00 357.535 780.153 534.134 -1456.693 323.515 -2482.594 -1751.971 —790.106 31.385 


References 
Phase Heies Cy 


SOL G1 Gi 


1130 


PbBrig] 


Phase YT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Il OS 


GAS Jal 


Jat 


LEAD MONOBROMIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) ex, kJ / mol 
272.488 272.488 70.919 0.000  -10.323 
272.716 272.489 70.987 0.068  -10.828 
283.386 273.941 74.697 3.778  -38.657 
291.721 276.694 78.433 7.514 67.428 
298.562 279.785 82.185 11.266 -96.952 
304.363 282.893 85.948 15.029 -127.106 
309.399 285.898 89.720 18.801  -157.799 
313.849 288.761 93.498 22.579  -188.966 
317.838 291.473 97.284 26.365  —-220.554 


321.453 294.037 101.077 30.158 252.521 
324.761 296.461 104.879 33.960  -284.834 
327.811 298.757 108.689 37.770 -—317.465 
330.642 300.934 I ZoNOF 45 9t — 350.389 
333.287 303.004 116.343 45.424 —383.587 
335.769 304.975 120.189 49.270 -417.041 
338.109 306.856 124.050 53.131 — 450.736 
340.325 308.654 127,926 57.007 —484.659 
342.430 310.377 131.820 60.901 —518.798 
344.438 312.030 135.733 64.814  —-—553.142 


AH; AG; 

70.919 31.683 
70.868 31.440 
54.605 21.591 
53.682 13.442 
52.679 5.487 
46.755 — 1.497 
45.635 -8.313 
44.550 — 14.991 
43.498 =—21.550 
42.481 — 28.005 
41.500 — 34.369 
40.546 — 40.653 
39.608 — 46.864 
38.679 —53.008 
37.751 —59.090 
36.823 — 65.114 
35.891 -—71.084 
34.956 —77.001 
34.018 — 82.870 


287.104 


log K; 


367.008 


Phase if 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
644.00 


LIQ 644.00 
700.00 

800.00 

900.00 

1000.00 

1100.00 

1184.00 


References 


Phase nas 


SO Ja2 
LIQ Ja2 


Cy 


79.598 
79.593 
81.255 
84.683 
88.785 
90.717 


112.131 
112.131 
112.131 
112.131 
112.131 
112.131 
112.131 


Cp 


Jat 
Jal 


S —(G-H298)/T 
J/(K mol) 


161.128 
161.620 
184.674 
203.156 
218.951 
225.301 

25.533 
250.834 
260.183 
PIS} OT 
288.364 
300.178 
310.865 
319.117 


Remarks 


LEAD DIBROMIDE 


H H-H298 


G 


161.128 
161.130 
164.262 
170.248 
177.079 
180.158 


180.158 
186.191 
196.397 
205.896 
214.744 
223.004 
229.534 


[ 


—277.399 0.000 
SY ASV 0.147 
— 269.234 8.165 
- 260.945 16.454 
CO Omme COMICS 
—248.327 29.072 
16.443 
—231.884 45.515 
— 225.605 51.794 
-—214.391 63.008 
—203.178 74.221 
-191.965 85.434 
-180.752 96.647 
-—171.333 106.066 


— 325.439 
— 325.738 
— 343.104 
— 362.523 
— 383.646 
— 393.421 


— 393.421 
— 407.733 
— 434.517 
— 462.706 
— 492.143 
—522.704 
—549.167 


BPT= 1184., L= 118.1 kJ GAS (PbBr2) 


kJ / mol 


AH; AG; 
SPifThsskke) AsV) GY 
— 277.441 — 260.639 
-—306.637  -248.947 
-—304.853  -—234.726 
-302.798  -—220.889 
—306.607 —-—214.572 
-—290.164 -—214.572 
— 287.682 —208.103 
— 283.234 —-197.038 
—278.764 -186.532 
— 274.271 =1/61025 
—269.754 -166.968 
— 265.941 — 159.261 


1132 


PbBr2[g] 


Phase 1 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al ds 


GAS Ja2 


Jal 


S 


J/(K mol) 


339.386 
339.738 
356.201 
369.056 
379.595 
388.523 
396.267 
403.102 
409.220 
414.757 
419.813 
424.466 
428.774 
432.785 
436.538 
440.064 
443.388 
446.533 
449.517 


LEAD DIBROMIDE (GAS) 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 
339.386 -104.391 0.000  -205.579 
339.387  -104.286 0.105 -—206.207 
341.628 — 98.562 5.829 — 241.042 
345.875 -92.800 11.591 — 277.328 
350.643 — 87.020 17.371 —314.777 
355.433 -81.228 23.163 -353.194 
360.064 -75.429 28.962 -392.442 
364.474 -69.625 34.766 -432.417 
368.648 -63.819 40.572  -473.039 
372.592 -58.009 46.382 -514.242 
376.319 -52.198 52.193 -555.974 
379.846 -46.386 58.005 -598.191 
383.189 -40.572 63.819 -640.856 
386.363 -34.758 69.633 -683.936 
389.383 — 28.943 75.448 —727.404 
392.262 —23.127 81.264 -—771.236 
395.011 -17.311 87.080 -815.411 
397.641 —11.495 92.896 — 859.908 
400.160 —5.678 98.713 —904.712 


AH; AG; 
— 104.391 — 140.882 
-104.475  -141.108 
-135.964  -146.886 
-136.708 -149.532 
-137.542 -—152.020 
-143.305  -153.564 
— 144.271 — 154.964 
— 145.211 — 156.244 
-146.124  -—157.420 
— 147.011 ~158.507 
-147.872 -—159.514 
-148.717 -160.449 
-149.558 —161.320 
-150.405  -162.131 
= O20 me llOZeO0o 
-152.142 —163.584 
— 153.041 — 164.232 
-153.963  -164.828 
-154.908 -—165.376 


367.008 


log Ky 


526.816 LEAD TETRABROMIDE (GAS) PbBr4{g] 
Phase il C, S —(G-H298)/T H H-H298 G AH, AG; log K; 
[K] J/(K mol) l= kJ / mol [ - 
GAS 298.15 104.630 426.208 426.208 — 456.474 0.000 —583.548 -456.474 — 473.470 82.950 
300.00 104.670 426.855 426.210 — 456.280 0.194 —584.337 -456.610 — 473.575 82.457 
400.00 106.121 457.194 430.337 — 445.731 10.743 —628.609  -517.756 — 466.635 60.936 
500.00 106.814 480.957 438.170 — 435.080 21.394 -—675.559 -517.302 — 453.910 47.420 
600.00 107.196 500.469 446.976 —424 378 32.096 -724.659 -516.933 — 441.267 38.416 
700.00 107.430 517.012 455.829 — 413.646 42.828 -775.554 -—521.491 — 427.883 31.929 
800.00 107.583 531.368 464.394 — 402.895 53.579 —827.989 -521.253 —414.527 27.066 
900.00 107.688 544.046 472.554 — 392.131 64.343 —881.772 -520.989 - 401.201 23.285 
1000.00 107.764 555.396 480.280 — 381.358 75.116 -—936.754 -520.703 — 387.907 20.262 
1100.00 107.820 565.670 487.583 —370.579 85.895 -—992.816 -—520.393 —374.642 17.790 
1200.00 107.862 575.053 494.487 —359.795 96.679 -1049.859  -520.060 — 361.406 lesne2 
1300.00 107.895 583.688 501.021 —349.007 107.467 -1107.801 -519.715 — 348.199 13.991 
1400.00 107.922 591.685 OW ZN —338.216 118.258 -1166.575 -519.370 — 335.019 12.500 
1500.00 107.943 599.132 513.097 —327.423 129.051 -1226.120 -519.035 — 321.863 11.208 
1600.00 107.960 606.099 518.695 —316.628 139.846 -1286.385 -518.717 — 308.728 10.079 
1700.00 107.974 612.644 524.030 -—305.831 150.643 -1347.326 -518.421 — 295.613 9.083 
1800.00 107.986 618.816 529.126 -295.033 161.441 -1408.902 -518.151 — 282.515 8.198 
1900.00 107.996 624.655 534.002 — 284.234 172.240 -1471.078 -517.908 — 269.431 7.407 
2000.00 108.004 630.194 538.674 -—273.434 183.040 -1533.823 -517.694 — 256.358 6.695 
References 
Phase a tS Gy 
GAS Jal Jat 
267.209 LEAD CARBONATE PbCO3 
Phase Ty Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ie kJ / mol ] = 
SOL 298.15 87.400 131.001 131.001 — 699.100 0.000 —738.158 -699.100 — 625.384 109.565 
300.00 87.621 131.542 131.003 — 698.938 0.162 —738.401 -699.085 —624.927 108.809 
400.00 99.588 158.388 134.582 —689.578 9.522 —752.933 -697.949 — 600.360 78.399 
500.00 111.554 181.896 141.737 -—679.021 20.079 —769.969 -696.124 -—576.159 60.191 
600.00 123.520 203.292 150.237 —667.267 31.833 —789.242 -693.587 —552.392 48.090 
700.00 135.486 223.232 159.255 —654.317 44.783 —810.579 -695.116 —528.314 39.423 
800.00 147.453 242.105 168.442 —640.170 58.930 —833.853 -690.916 —504.760 32.957 
References 
Phase H/S Cy 
SOL Nb1 Kut 


] 


1134 


PbCl|[g] 


Phase lh 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase al 7S 


GAS Jat 


—_——= 


Jal 


LEAD MONOCHLORIDE (GAS) 


S  ~(G-+H298)/T H H-H298 G 
J/(K mol) bl kJ / mol 
259.601 259.601 15.062 0,000 -62,338 
259.825 259.602 15.129 0.067 -62.819 
270.340 261.031 18.785 3.723 89.351 
278.597 263.748 22.487 7.425 -116.812 
285.393 266.806 26.214 11.152 145.022 
291.164 269.884 29.958 14.896 -173.857 
296.180 272.864 33.714 18.652  -203.229 
300.615 275.706 37.480 22.418  -233.073 
304.591 278.399 41.254 26.192  -263.337 
308.196 280.947 45.036 29.974 -293.979 
311.494 283.357 48.827 33.765  -324.966 
314.537 285.640 52.628 37.566 356.270 
317.361 287.806 56.439 41.377. -387.866 
319.999 289.865 60.263 45.201 -419.736 
322.475 291.827 64.099 49.037 -451.861 
324.809 293.699 67.950 52.888 484.226 
327.020 295.489 71.817 56.755 516.818 
329.120 297.204 75.702 60.640 -549.626 
331.122 298.851 79.605 64.543 582.639 


AH AG 
15.062 -9.761 
15.048 —9'915 
14.240 =18:117 
13.343 — 26.104 
12.356 - 33.903 
6.442 — 40.732 
5.329 — 47.395 
4.246 -— 53.920 
3.194 — 60.327 
2.176 — 66.629 
1.193 -—72.840 
0.235 —78.971 
—0.707 — 85.028 
— 1.642 ORONO 
SIS, — 96.947 
SOLON — 102.816 
—4.451 — 108.630 
=O: 30 0N At oOe 
= 61340) eet ZO05 


242.653 


log Kg 


[ 


] 


278.105 


Phase i) 
[K] 


SOL 298.15 
~ 300.00 

400.00 

500.00 

600.00 

700.00 

774.00 


LIQ 774.00 
800.00 

900.00 

1000.00 

1100.00 

1200.00 

1225.00 


References 


Phase nb S 


SOL Jal 
LIQ Ja2 


—— 


Cp 


77.093 
77.149 
80.095 
82.987 
85.878 
88.773 
90.919 


111.504 
111.504 
111.504 
111.504 
111.504 
111.504 
111.504 


Cp 


Jal 
Jal 


LEAD DICHLORIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) i kJ / mol 
135.980 135.980 -359.406 0.000 -399.948 
136.457 135.981  -359.263 0.143  -400.200 
159.058 139.043 -351.400 8.006 -415.023 
177.242 144.921 -343.246 16.160  -431.867 
192.627 151.622 -334.803 24.603 -450.379 
206.083 158.460  -326.070 33.336  -470.328 
215.110 163.450 -319.422 39.984  -485.917 
28.269 21.880 
243.379 163.450 -297.542 61.864 —485.917 
247,063 166.108  -294.642 64.764 492.293 
260.196 175.847 -283.492 75.914 -517.668 
271.944 184.880 -272.342 87.064 -544.286 
282.571 193.285  -261.191 98.215  -572.020 
292.273 201.136  -250.041 109.365  -600.769 
294.573 203.019 -247.253 112.153  -608.105 


Remarks 


Jat BPT= 1225., L= 126.4 kJ 


AHy AG, 
-359.406 -314.111 
—359.376 -—313.830 
=367.710 ~~ —298.896 
-—355.940  -—284.395 
—354.029 -—270.263 
—356.792 —265.667 
-355.119  -—245.061 
-333.239 -245.061 
—332.087  -242.118 
-327.648  -231.139 
—323.194 —220.654 
=318.721 — 210.616 
-314.226 —-200.987 
— 313.101 — 198.639 


1136 


PbCI2[g] 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl 4S 


GAS Ja2 


_———— 


Jal 


S 


J/(K mol) 


317.205 
317.546 
333.622 
346.290 
356.724 
365.587 
373.288 
380.095 
386.192 
391.713 
396.758 
401.401 
405.702 
409.708 
413.456 
416.977 
420.298 
423.440 
426.422 


LEAD DICHLORIDE (GAS) 


~(G-H298)/T H H-H298 G 

[ kJ / mol 
317.205 174.054 0.000 -268.629 
317.206 -173.952 0.102 269.216 
319.390 -168.361 5.693 301.810 
323.548  -162.683 11.371  -335.828 
328.233  -156.960 17.094  -370.994 
332.952 -151.209 22.845  -407.120 
337.523 -145.442 28.612 444.073 
341.883  -139.663 34.391 481.748 
346.014 -133.876 40.178  -520.068 
349.922  -128.083 45.971  -558.968 
353.617 -122.286 51.768 598.395 
357.117 -116.485 57.569 638.306 
360.485 -110.681 63.373  -678.664 
363.588  -104.875 69.179 -719.436 
366.589 99.068 74.986  -760.597 
369.451  -93.258 80.796 802.120 
372.184  -87.448 86.606 843.985 
374.800 -81.637 92.417 -886.174 
377.307  -75.825 98.229 -928.668 


AH; AG; 
-174.054 -182.791 
-174.064 -182.845 
— 174.671 — 185.683 
-175.377  -188.356 
-176.186 -190.878 
-181.932 -192.460 
—182.887 -193.898 
-183.819  —195.219 
—184.728  -196.436 
=185:612 .-—1973564 
— 186.471 — 198.612 
jemi, = rhshe)2)/0) 
—188,156 —200.503 
—189.002 —201/355 
- 189.863  -202.151 
=190.742  =202:692 
-—191.644 -—203.581 
= hoe | — 204.219 
-193.523 -—204.807 


278.105 


log Ky 


349.011 


Phase alg 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase AAs 


GAS Ja2 


————= 


Cp 


100.533 
100.616 
103.665 
105.181 
106.038 
106.568 
106.919 
107.162 
107.337 
107.467 
107.566 
107.643 
107.704 
107.753 
107.792 
107.825 
107.852 
107.875 
107.893 


Jal 


LEAD TETRACHLORIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) 1 kJ / mol 


381.659 381.659 —-552.403 0.000  -666.195 
382.281 381.661 SOLE 0.186 -—666.901 
411.700 385.651 -541.983 10.420 -—706.664 
435.013 393.273 -531.533 20.870 -749.040 
454.272 401.881 -520.969 31.434 -793.532 
470.661 410.566 -510.336 42.067 -839.799 
484.915 418.988  -499.661 52.742  -887.593 
497.523 427.027 -488.956 63.447 -936.727 
508.823 434.651 —478.231 74172 —-987.054 
519.060 441.867 -467.490 84.913 -1038.457 
528.415 448695  -—456.739 95.664 -1090.837 
537.028 455.163 -—445.978 106.425 —1144.115 
545.008 461.299 -435.210 117.193 -1198.222 
552.440 467.130  -424.438 127.965 -1253.098 
559.396 472.682 -413.660 138.743 -—1308.694 
565.932 477.977  -402.879 149.524 -1364.963 
572.096 483.036 -392.095 160.308 -1421.868 
577.928 487.878  -381.309 171.094 -1479.372 
583.461 492.520 -370.521 181.882 -1537.443 


1137 


PbCl4{g] 
AH AG; log Ky 
[ = 

—552.403 — 513.835 90.022 
SOFAS, Staiis}ele)s: 89.425 
—551.824 -500.750 65.391 
—551.328 -488.041 50.985 
— 550.931 —475.422 41.389 
— 555.472 — 462.066 34.480 
—555.224 —-448.739 29.300 
—554.956 — 435.444 26.273 
— 554.668 — 422.180 22.052 
— 554.358 — 408.946 19.419 
—554.027 -395.741 17.226 
— 553.684 = 382/565 15.372 
— 553.342 — 369.415 13.783 
— 553.010 — 356.289 12.407 
—552.697  -343.184 11.204 
—552.408 -—330.099 10.143 
—552.146 -317.029 9.200 
=—§51.915 — 303.974 8.357 
—551.716 — 290.929 7.598 


1138 


PbF[g] 


Phase Wi 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nf & 


GAS Jal 


—== 


Jal 


LEAD MONOFLUORIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) ie kJ / mol 
249.936 249.936  -80.249 0.000 154.767 
250.149 249.937  -80.185 0.064 -155.230 
260.230 251.303 -76.678 3.571 180.770 
268.257 253.918  -73.080 7.169 207.208 
274.916 256.879  -69.426 10.823  -234.376 
280.600 259.872 -65.739 14.510 -262.159 
285.555 262779 -62.028 18.221 290.472 
289.945 265.558 58.301 21.948  -319.251 
293.887 268.197 -54.559 25.690 -348.446 
297.464 270.698  -50.806 29.443 -378.017 
300.740 273.067 —-47.041 33.208  -407.929 
303.763 275.313 -43.264 36.985  -438.156 
306.571 277.447 -39.475 40.774 468.675 
309.194 279.477 -35.674 44.575 -499.464 
311.656 281.412 -31.859 48.390  -530.508 
6131078) 283.260m) 28028. 452.2071" 561791 
316.176 285.028  -24.182 56.067 -593.299 
318.266 286.723 -20.318 59.931  -625.022 
320.257 288.350 -16.435 63.814 -656.949 


AH; AGy 
-80.249 -105.220 
-—80.264 -105.375 
-81.095 -113.622 
—81.990  -121.651 
-82.970  -129.493 
-88.877  -136.367 
-—89.987 -143.075 
-91.069 -149.646 
—92;323- ~ —196.096 
-93.146  -162.445 
-94.137  -168.701 
= 9571054200 
— 96.061 — 180.976 
=I Ol2nee Oh 00nd 
SO SIo SIT 
-98.920 -198.886 
- 99.881 — 204.738 

-—100.849 —210.537 
— 0102252161285 


226.198 


log Ky 


245.197 


Phase Vi 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
583.00 


SOL-B 583.00 
600.00 

700.00 

800.00 

900.00 

1000.00 

1100.00 

1103.00 


LIQ 1103.00 
1200.00 
1300.00 
1400.00 
1500.00 
1565.00 


References 


Phase nl LS 


SOL-A Jal 
SOL-B Ja2 
LIQ Ja2 


Cy 


72.285 
72.355 
76.067 
79.705 
82.706 


81.547 
91.128 
147.486 
105.939 
94.433 
94.433 
94.433 
94.433 


109.202 
109.202 
109.202 
109.202 
109.202 
109.202 


S 


J/(K mol) 


112.968 
113.415 
134.742 
152.107 
164.573 
2.509 
167.082 
169.563 
187.843 
204.825 
216.638 
226.588 
235.588 
235.845 
13.353 
249.198 
258.402 
267.143 
275.236 
282.770 
287.403 


Remarks 


Ja2 


LEAD DIFLUORIDE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
112.968 -676.971 0.000 -710.652 
112.969  -676.837 0.134 -710.862 
115.852 -669.415 7.556 -723.312 
121.418  -661.626 15.345 -737.680 
126.691 —654.886 22.085  -—750.832 

1.463 
126.691 —653.423 23.548  —-—750.832 
127.871 -—651.955 25.016 -—753.693 
135.062  -640.025 36.946  -771.515 
142.803 -627.353 49.618 —-—791.213 
150.376  -617.335 59.636 —-812.309 
157.508  -607.892 69.079 -834.479 
164.204 -598.448 78.523 -857.595 
164.398 -598.165 78.806 -858.302 
14.728 

164.398  -583.437 93.534 -858.302 
171.680 -572.844 104.127 -882.927 
178.646 -561.924 115.047 -909.210 
185.260 -551.004 125.967 -936.334 
191.512 -540.084 136.887 -964.239 
195.399 -532.985 143.986 -982.771 


NBPT= 1565., GAS (PbF4, PbF2, PbF, Pb) 


AH AG; 
— 676.971 — 630.873 
—676.945 —630.587 
-—675.467  -615.354 
-—673.854 —600.510 
—672.389  -—588.448 
-—670.926 -—588.448 
-—670.553 —586.048 
=O) SB ole 
—663.944  —557.913 
—660.559 —544.875 
—007. 701 =o32ai72 
-—654.937  —519.750 
—654.853  -—519.381 
—640.125 -—519.381 
—635.954  -—508.941 
—631.652 —498.531 
—627.358 —488.452 
—623.078 —478.680 
—620.308  —472.482 


1139 


PbF2 


log Ky 
[ - 


110.526 
109.795 
80.357 
62.735 
52.723 


52.723 
51.020 
42.647 
36.428 
31.624 
27.798 
24.681 
24.596 


24.596 
22.154 
20.031 
18.224 
16.669 
15.770 


] 


1140 


PbF2(g] 


Phase T 
[K] 


GAS 298m5 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase aes 


GAS Ja2 


<a 


Jal 


S 


J/(K mol) 


292.692 
293.007 
308.084 
320.228 
330.360 
339.035 
346.611 
353.330 
359.365 
364.839 
369.848 
374.463 
378.742 
382.729 
386.462 
389.972 
393.282 
396.416 
399.389 


LEAD DIFLUORIDE (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
292.692 -435.136 0.000 -522.402 
292.693 -435.042 0.094 -522.944 
294.731 -429.795 5.341 553.028 
298.655 -424.350 10.786 -584.464 
303.119  -418.791 16.345  -617.007 
307.645 -413.163 21.973  -650.487 
312.052 -407.489 27.647 -684.778 
316.272  -401.784 33.352 -719.781 
320.285  -396.056 39.080 -755.421 
324.090 -390.312 44.824 -791.635 
327.698  -384.556 50.580  -828.373 
331.120 -378.790 56.346 -865.592 
334.371  -373.016 62.120 -903.255 
337.463  -367.237 67.899 -941.331 
340.410 -361.452 73.684  -979.792 
343.223 -355.664 79.472 -1018.616 
345.913  -349.872 85.264 -1057.780 
348.490  -344.077 91.059 -1097.266 
350.961  -338.279 96.857 -1137.058 


AH; AG; 
-435.136 442.623 
-435.149 442.670 
~435.847  -445.071 
-436.577 -447.294 
~437.389  -449.362 
~443.130  -450.491 
-444.080  -451.478 
-445.008  -452.347 
-445.915  -453.113 
-~446.801  -453.790 
-~447.665  —454.387 
-~448.518  -454.912 
-449.370  -455.372 
~450.232  -455.771 
~451.109  -456.112 
~452.007  -456.397 
-452.930  -456.629 
-453.878  -456.809 
-454.852  -456.938 


245.197 


log Ky 


283.194 


Phase lh 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase im Ls 


GAS Ja2 


[= 


Cp 


90.933 

91.088 

97.290 
100.731 
102.789 
104.107 
104.998 
105.625 
106.082 
106.425 
106.688 
106.893 
107.056 
107.187 
107.293 
107.381 
107.453 
107.514 
107.564 


LEAD TETRAFLUORIDE (GAS) 


S —(G—-H298)/T H H-H298 G 
J/(K mol) lien kJ / mol 


333.602 333.602 -1133.446 0.000 -1232.909 
334.165 333.604 -1133.278 0.168 -—1233.527 
361.3114 337.263 -—1123.827 9.619 -1268.351 
383.425 344.353 -1113.910 19.536 -1305.623 
401.987 352.454 -1103.726 29.720 -1344.918 
417.938 360.696 -1093.377 40.069 -—1385.933 
431.901 368.742 -1082.919 50.527 -1428.440 
444.307 376.462 -1072.386 61.060 -1472.262 
455.460 383.813 -1061.799 71.647 -1517.259 
465.588 390.794 -1051.173 82.273 -1563.320 
474.860 397.419 -1040.517 92.929 -1610.348 
483.408 403.709 -1029.838 103.608 -—1658.267 
491.335 409.688 -1019.140 114306 -1707.009 
498.726 415.380 -1008.427 125.019 -—1756.517 
505.647 420.808 -997.703 135.743 -1806.739 
O12 105.9 6 425,992) &—986.969 46:47" = 1857.682 
518.294 430.951 —976.228 157.218 -1909.158 
524.106 435.702  -965.479 167.967 -1961.280 
529.622 440.261 —954.725 178.721 -2013.969 


AH; AGy 
-—1133.446 -—1092.667 
—1133.443 -1092.414 
=133.190 (*— 1078776 
=1132.773 —1065.226 
—1132:431 —1051.750 
-—1137.002 -1037.529 
-1136.773 -—1023.334 
-—1136.521 -1009.169 
-—1136.250 -995.033 
—1135.961 — 980.925 
-—1135.653 -—966.845 
—1135.339° —952:790 
—1135.030  -938.760 
-1134.735 -924.751 
—1134.463  -910.761 
-1134.218 -896.787 
—1134.003 -882.827 
-—1133.820 -868.878 
—1133.671 — 854.937 


1141 


PbF4{g] 


log Ky 
ie 


191.431 
190.206 
140.874 
111.283 
91.563 
77.424 
66.817 
58.571 
SUAS: 
46.580 
42.086 
38.284 
35.026 
32.203 
29.733 
21.009 
25.619 
23.887 
22.329 


] 
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PbH{g] 


Phase a 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mn is 


GAS Jal 


== 


Jat 


J/(K mol) 


220.761 
220.943 
229.571 
236.514 
242.355 
247.419 
251.905 
255.943 
259.620 
263.002 
266.135 
269.056 
271.793 
274.368 
276.799 
279.101 
281.287 
283.365 


LEAD MONOHYDRIDE (GAS) 


S —(G—-H298)/T H H—-H298 G 

kJ / mol 
220.761 236.396 0.000 170.576 
220.762 236.450 0.054 170.168 
221.930 239.453 3.057 147.624 
224.174 242.566 6.170 124.309 
226.730 245.771 9.375 100.358 
229.332 249.057 12.661 75.864 
231.879 252.418 16.022 50.893 
234.332 255.846 19.450 25.497 
236.679 259.337 = 22.94 -—0.283 
238.921 262.885 26.489 — 26.417 
241.060 266.487 30.091 —52.876 
243.102 270.136 33.740 —79.637 
245.055 273.830 37.434 -106.681 
246.924 277.562 41.166 -—133.990 
248.716 281.329 44933 -161.549 
250.436 285.127 48.731 — 189.345 
252.090 288.950 52.554 -217.366 
253.682 292.795 56.399  -245.599 
255.216 296.657 60.261 — 274.036 


285.346 


AH AGy 
236.396 209.373 
236.374 209.205 
235.193 200.328 
234.032 191.746 
232.875 183.398 
226.873 176.040 
225.740 168.856 
224.695 161.809 
223.730 154.874 
222.835 148.033 
222.005 141.269 
221.223 134.573 
220.471 127.936 
219.735 121.353 
219.005 114.818 
218.270 108.328 
217.525 101.883 
216.763 95.479 
215.981 89.115 


208.208 


log Kg 


334.104 


Phase Y 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl Ss 


GAS Ja2 


Jal 


S  -(G-H298)/T 


J/(K mol) 


280.094 
280.324 
291.043 
299.398 
306.248 
312.051 
317.087 
321.535 
325.520 
329.131 
332.434 
335.479 
338.306 
340.945 
343.421 
345.756 
347.966 
350.065 
352.066 


LEAD MONOIODIDE (GAS) 


H H-H298 G 

kJ / mol 
280.094 107.738 0.000 24.228 
280.095 107.807 0.069 23.710 
281.555 111.533 3.795 — 4.884 
284.318 115.278 7.540 — 34.421 
287.420 119035 11.297 -— 64.714 
290.534 122.800 15.062 — 95.636 
293.546 WAS S71 18.833 -—127.099 
296.413 130.348 22610 -159.034 
299.128 134.130 26.392 -191.390 
301.694 137201950 30-18) — 224.126 
304.120 IGA SSO 2O7e200 
306.417 145.519 37.781 — 290.604 
308.595 149.333 41.595  -—324.295 
310.664 153.158 45.420 -358.259 
312.635 156.996 49.258 -—392.478 
314.515 160.847 53.109 -—426.938 
316.313 164.713 56.975 -—461.625 
318.035 168.596 60.858  -496.528 
319.686 172.498 64.760 -531.635 


AH AGy 
107.738 60.858 
107.707 60.567 

97.883 45.399 

74.718 34.535 

73.703 26.592 

67.767 19.622 

66.635 12.822 

65.536 6.162 

64.469 — 0.378 

63.437 —6.812 

62.4414 — 13.154 

61.469 -—19.414 

60.513 — 25.600 

59.564 —31.718 

58.616 -37.773 

57.666 — 43.768 

56.712 —49.707 

55.753 —55.593 

54.790 — 61.428 


1144 


Pbli2 


Phase T 


3 Radia acre ae 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
683.00 


LIQ 683.00 
700.00 

800.00 

900.00 

1000.00 

1100.00 

1104.00 


References 


Phase Ads 


SOL Ja2 
LIQ Ja2 


Cp 


77.561 
77.624 
78.855 
80.392 
83.713 
87.769 


108.575 
108.575 
108.575 
108.575 
108.575 
108.575 
108.575 


Co 


Jat 
Jal 


LEAD DIIODIDE 


S  -~(G-+H298)/T H H-H298 G 
J/(K mol) Mt kJ / mol 


174.836 174.836 —175.393 0.000 —-—227.520 
0/5531 O en 4:05/0 menor 49) 0.144  -—227.844 
197.868 177.905 -—167.408 7.985 —246,555 
215.599 183.731 = 159:459" 15.934. ~ =267.258 
230.522 ' 190.315 —151.269 24124 ©=289.582 
241.614 195.884  -144.160 31.233  -309.182 
34.305 23.430 
275.918 195.884 -120.730 54663  -309.182 
278.588 197.861 —118.884 56.509  =313.895 
293.086 208.878 -108.027 67.366 -342.495 


305.874 218.959 —97.169 78.224 — 372.456 
Oi AOl4: 228.232 — 86.312 89.081 — 403.625 
327.662 236.808 -—75.454 99.939 — 435.882 
328.056 237.138 -75.020 100.373 — 437.194 
Remarks 
Ja2 eye aol, tke aikeHey7 [kel 


AH; AG; 
=i D.0001 = —A/ aon 
-175.400 -173.566 
=191.927 *, =1\/2:329 
-— 234.985 -163.290 
— 233.443 —149.093 
-236.760 -136.862 
-—213.330 -136.862 
-212.640  -134.967 
-208.572  -124.148 
— 204.481 — 113.841 
-—200.366 -—103.990 
— 196.226 = 941502 
— 196.060 — 94.183 


461.009 


log Ky 


Se 


——— 


461.009 


Phase af 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase aS 


GAS Ja2 


es 


Jat 


S  -(G-H298)/T 


J/(K mol) 


359.552 
359.908 
376.524 
389.452 
400.031 
408.983 
416.741 
423.588 
429.713 
435.256 
440.316 
444.972 
449.283 
453.297 
457.051 
460.579 
463.904 
467.050 
470.035 


LEAD DIIODIDE (GAS) 


H H-H298 G 

lbh kJ / mol 
359.552 -3.180 0.000 -110.380 
359.553 -—3.073 0.107 — 111.046 
361.817 2nOs 5.883 -147.907 
366.099 8.497 11.677 -186.229 
370.899 14.299 17.479 —225.719 
SWS T 20.106 23.286 — 266.182 
380.370 25.917 29.097 -307.476 
384.799 31.729 34.909 -349.500 
388.990 37.543 40.723 — 392.170 
392.948 43.359 46.539 -435.423 
396.688 49.175 527355 —479.205 
400.225 54.991 58.171 — 523.473 
403.577 60.808 63.988 -568.188 
406.760 66.626 69.806 -613.319 
409.787 72.444 75.624 — 658.839 
412.672 78.262 81.442 -—704.722 
415.427 84.080 87.260 —750.948 
418.062 89.898 93.078 —797.497 
420.586 95.717 98.897 — 844.352 


AH; AGy 
—3.180 — 56.437 
—3.224 — 56.767 

SAltssti7/ —73.681 
— 67.030 — 82.262 
=67.875 — 85.230 
—73.650 — 87.253 
—74.629 = 8929 
10002 — 90.884 
—16.511 SRY SSIS 
-77.414 — 94.093 
—78.291 SS 
—79.154 —96.975 
— 80.014 — 98.314 
— 80.881 C8) SIS) 
— 81.761 — 100.810 
-—82.660 -—101.973 
—83.582 -—103.082 
—84.528 -—104.140 
-85.498  —105.147 


1146 


] 


Pbl4[g] LEAD TETRAIODIDE (GAS) 714.818 
Phase al Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
Le (= JUN tino) 1 4 kJ / mol ] [ - 
GAS 298.15 106.311 466.266 466.266 — 224.467 0.000 —363.484 -224.467 —274.913 48.164 
300.00 106.333 466.924 466.268 — 224.270 0.197 —364.347 -224.522 — 275.226 47.921 
400.00 107.090 497.633 470.450 — 213.594 10.873 —412.647 -—259.853 — 290.535 37.940 
500.00 107.444 521572 478.368 — 202.865 21.602 —463.651 -348.325 — 289.659 30.260 
600.00 107.639 541.180 487.252 — 192.110 82.357 —516.818 -347.969 —277.961 24.199 
700.00 107.756 557.782 496.172 — 181.340 43.127 -—571.787 -352.544 — 265.519 19.813 
800.00 107.833 572.176 504.793 — 170.560 53.907 —628.301 -—352.325 —253.101 16.526 
900.00 107.886 584.880 512.999 — 159.774 64.693 —686.166 -—352.085 —240.713 13.971 
1000.00 107.923 596.249 520.766 — 148.984 75.483 —745.233 -351.825 — 228.352 11.928 
1100.00 107.951 606.537 528.103 — 138.190 86.277 —805.380 -351.544 —216.018 10.258 
1200.00 107.973 615.931 535.036 — 127.394 97.073 —866.510 -351.242 — 203.710 8.867 
1300.00 107.989 624.574 541.596 -116.595 107.872 -—928.541 -350.932 — 191.429 7.692 
1400.00 108.003 632.577 547.812 -—105.796 118.671 -—991.404  -350.623 - 179.171 6.685 
1500.00 108.013 640.029 553.714 -94.995 129.472 -1055.038 -350.326 — 166.935 5.813 
1600.00 108.022 647.000 559.329 -84.193 140.274 -1119.394 -350.049 — 154.718 5.051 
1700.00 108.029 653.549 564.681 -—73.391 151.076 -1184.424 -349.796 — 142.517 4.379 
1800.00 108.035 659.724 569.791 -—62.587 161.880 -1250.091 -349.570 — 130.331 3.782 
1900.00 108.041 665.565 574.679 —51.784 172.683 -1316.358 -349.375 -—118.157 3.248 
2000.00 108.045 671.107 579.363 -40.979 183.488  -1383.194 -349.210 — 105.992 2.768 
References 
Phase A fs Cy 
GAS Ja2 Jal 
Pb214[g] DILEAD TETRAIODIDE (GAS) 922.018 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) ll kJ / mol ] [ - ] 
GAS 298.15 130.774 540.808 540.808 — 138.687 0.000 —299.929 -138.687 -— 192.042 33.645 
300.00 130.802 541.617 540.810 — 138.445 0.242 -—300.930 -138.746 — 192.373 33.495 
400.00 131.785 579.401 545.955 — 125.309 USKSVAS! -—357.069 -174.348 — 208.618 27.243 
500.00 132.237 608.862 555.698 —112.105 26.582 —416.536 -263.158 — 208.600 21.792 
600.00 132.482 632.996 566.631 — 98.868 39.819 —478.665 -263.217 -— 197.686 17.210 
700.00 132.627 653.430 577.608 -— 85.612 53.075 —543.013 -273.125 — 185.156 13.817 
800.00 leeanell 671.146 588.218 -72.344 66.343 —609.261 -—273.436 — 172.567 11.267 
900.00 132.784 686.782 598.318 —59.069 79.618 —677.173 -—273.692 — 159.943 9.283 
1000.00 132.827 700.775 607.876 — 45.788 92.899 —746.563 -273.897 — 147.292 7.694 
1100.00 132.859 713.436 616.906 -32.504 106.183 —817.283 -274.048 — 134.624 6.393 
1200.00 132.882 724.997 625.439 -19.217 119.470 —889.213 -274.148 — 121.944 5.308 
References 
Phase at os Gh 
GAS H3 H3 


367.138 


Phase Vy 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 


References 
Phase nb ees 


SOL Nb1 


Cp 


119.700 
119.989 
131.616 
139.223 
145.247 
150.523 
155.402 
160.049 
164.553 
168.962 
173.307 


S 


J/(K mol) 


166.105 
166.846 
203.1114 
233.341 
209.242 
282.065 
302.486 
321.060 
338.157 
354.048 
368.936 


LEAD MOLYBDATE 


—(G—H298)/T H H-H298 G 

LI kJ / mol 
166.105 -1052.318 0.000 -1101.842 
166.107 -1052.096 0.222 -—1102.150 
170.973 -1039.463 12.855 —-1120.707 
180.508 -1025.901 26.417 -1142.572 
191.525 -1011.669 40.649 -1167.233 
202.863 -996.876 55.442 -1194.322 
214.061 -981.578 70.740  -1223.567 
224.933 -965.804 86.514  -1254.758 
235.412 -949.573 102.745 -1287.730 
245.483 -932.896 119.422 -1322.349 
255.157 -915.782 136.536 -1358.506 


1147 


PbMo04 
AH, AG; log K; 
[ = 

—1052.318 —951:672 166.729 
=1052.299 —951.048 165.592 
— 0505/9255) —9ili7,502 119.813 
—1048.711 — 884.412 92.394 
-—1046.313 -851.774 74.153 
—1048.521 — 818.759 61.097 
-—1045.633 -—786.129 51.329 
—1042.422 -753.880 43.754 
—1038.884  -—722.007 37.714 
—1035.013 -—690.504 32.789 
-—1030.807 -659.368 28.702 


1148 


PbO 


Phase T 
[K] 


SOL-Y 298.15 


LIQ 


300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1159.00 


1159.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL=\/ 
LIQ 


nes 


Ja2,e 
Ja2 


—$==* 


C 


45.772 
45.835 
48.526 
50.463 
52.104 
53.604 
55.029 
56.410 
57.763 
59.100 
59.884 


65.000 
65.000 
65.000 
65.000 
65.000 
65.000 
65.000 
65.000 
65.000 
65.000 


Cp 


Ja2 
Jal 


LEAD OXIDE (YELLOW, MASSICOT) 


S —(G—-H298)/T H H-H298 G 

J/(K mol) Ill kJ / mol 
68.699 68.699 —218.062 0.000 — 238.545 
68.982 68.700 —217.977 0.085 — 238.672 
82.566 70.534 — 213.249 4.813 — 246.275 
93.610 74.078 — 208.296 9.766 — 255.101 
102.959 78.132 — 203.166 14.896 — 264.941 
111.104 82.273 — 197.880 20.182 — 275.653 
118.356 86.338 —192.448 25.614 — 287.133 
124.917 90.266 — 186.876 31.186 — 299.301 
130.931 94.036 — 181.167 36.895 — 312.098 
136.499 97.646 — 175.324 42.738 — 325.473 
139.607 99.704 —171.814 46.248 — 333.618 
22.021 25.522 

161.628 99.704 — 146.292 TANG CLTAO, — 333.618 
163.888 101.858 — 143.627 74.435 — 340.292 
169.090 106.832 — 137.127 80.935 — 356.944 
173.908 111.454 — 130.627 87.435 — 374.097 
178.392 115.768 — 124.127 93.935 —391.715 
182.587 119.815 -117.627 100.435 —409.766 
186.528 123.624 —111.127 106.935 —428.224 
190.243 127.223 -—104.627 113.435 — 447.064 
193.757 130.633 -98.127 119.935 — 466.265 
197.091 133.874 -91.627 126.435 — 485.809 
Remarks 

Ja2 Metastable below 762 K 

Ja2 Vapor. to (PbO)x, x= 1 to 6 


AH AG; 
-218.062 -188.647 
-218.054 -188.464 
-217.542  -178.674 
— 216.931 — 169.026 
-216.278  -159.506 
-— 220.439 -149.301 
-219.692 —139.188 
-218.808 -129.176 
=217./85 ~=119.271 
-216.620 -—109.475 
-215.864 -103.747 
-190.342  —103.747 
= 1189590. — 1001697, 
— 187.753 — 93.364 
— 185.923 — 86.172 
— 184.107 =f94 10 
— 182.313 Sf NS, 
— 180.544 — 65.340 
— 178.804 — 58.613 
-— 177.094 —51.983 
= Anis — 45.444 


223.199 


log Kg 


223.199 LEAD OXIDE (GAS) PbOj[g] 
Phase T G; S —(G-H298)/T H H-H298 G AH AGy log Ky 
[K] (KO!) | Fai kJ / mol [ - 
GAS 298.15 32.510 240.039 240.039 70.291 0.000 —1.277 70.291 48.621 =—S:016 
300.00 82.544 240.240 240.040 70.351 0.060 = 1.721 70.274 48.487 —8.442 
400.00 34.124 249.833 241.337 73.690 3.399 — 26.244 69.396 41.358 —5.401 
500.00 39: 192)" 257,567) © (243,834 ENS 6.866 —51.626 68.522 34.449 — 3.599 
600.00 35.821 264.039 246.677 80.708 10.417 -77.715 67.596 27.720 -2.413 
700.00 36.279 269.597 249.564 84.314 14.023  -104.404 61.756 21.948 — 1.638 
800.00 36.606 274.464 252.378 87.960" 17.669 -—131.612 60.715 16.333 — 1.066 
900.00 36.851 278.791 255.077 91.683 21.342  -159.279 59.700 10.846 — 0.630 
1000.00 37.040 282.683 257.646 95.328 25.037 #-187.355 58.709 5.472 — 0.286 
1100.00 37.192 286.221 260.086 99.040 28.749 -215.803 57.743 0.195 —0.009 
1200.00 37.316 289.463 262.401 102.765 32.474 -—244.590 56.802 — 4.995 0.217 
1300.00 37.421 292.454 264.599 106.502 = 36.211 — 273.688 55.876 — 10.107 0.406 
1400.00 37.511 295.230 266.689 110:249" ~~ 39'958= —303.073 54.953 — 15.148 0.565 
1500.00 SiO JOM COIESeN 268.679 114.004 43.713 -332.727 54.023 -— 20.123 0.701 
1600.00 37.661 300.249 270.577 117.767 47.476 -362.632 53.080 — 25.036 0.817 
1700.00 37.726 302.535 272.390 121.536 51.245 —392.773 52.118 — 29.889 0.918 
1800.00 37.786 304693 274.126 125.312 55.021 — 423.135 51.134 — 34.684 1.007 
1900.00 37.843 306.737 275.789 129.094 58803 -453.707 50.126 —39.425 1.084 
2000.00 37.898 308.680 277.385 132.881 62.590 -484.479 49.092 —44.111 elo2 
2100.00 37.951 310.530 278.920 136.673 66.382 -—515.440 -129.191 — 41.645 1.036 
2200.00 38.003 312.297 280.397 140.471 70.180 -546.582 -129.897 — 37.460 0.889 
2300.00 38.056 313.987 281.821 144.274 73.983 -577.897 -130.709 — 33.241 0.755 
2400.00 38.109 315.608 283.195 148.082 77.791 —609.377 —131.636 — 28.984 0.631 
2500.00 38.163 317.165 284.523 151.895 81.604  -641.017 -132.687 — 24.685 0.516 
References 
Phase iS Cy 
GAS Ja2 Ja2 
223.199 LEAD OXIDE (RED) PbO[R] 
Phase if Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) eel kJ / mol ] [ = 
SOL-R 298.15 45.763 66.324 66.324  -—219.402 0.000 -239.177 —219.402 -189.279 33.161 
300.00 45.876 66.607 66.325 —-219.317 0.085  -—239.299 -219.394  —-189.092 32.924 
400.00 50.373 80.474 68.185 —214.487 4.915 -246.676 —-218.780 -179.075 23.385 
500.00 53.433 92.064 71.834 -209.287 10.115 -255.319 -217.922  -169.244 17.681 
600.00 55.392 101.994 76.0538 -203.837 15.565 -265.034 -216.949 -159.599 13.894 
700.00 56.654 110.632 80.390 -198.232 21.170  -275.675 -220.791 — 149.323 11.143 
762.00 57.429 115.472 83.049 -194.696 24.706  -282.686 -—220.159 -143.019 9.804 
References 
Phase H/S Cy Remarks ; 
SOL-R Ja2,e Ja2 Ja2 TPT= 762. (PbO red — yellow), L= 0.167 


1150 


PbO2 LEAD DIOXIDE 239.199 
Phase T C, S —(G—H298)/T H H-H298 G AH; AGy log Ky 
[K] (Sit), ek kJ / mol [ - 
SOL 298.15 61.119 ARO 71.797 — 274.470 0.000 —295.876 -274.470 — 215.396 Si/Aron 
300.00 61.285 TAM 71.799 — 274.357 0.113 —296.010 -274.461 — 215.030 37.440 
400.00 67.772 90.792 74.293 — 267.870 6.600 —304.187 -273.676 — 195.324 25.507 
500.00 WARGSS 106.360 79.193 — 260.887 13.583 —314.066 -272.564 — 175.860 18.372 
600.00 74.295 119.669 84.857 — 253.583 20.887 —325.384 -271.317 — 156.636 13.636 
700.00 76.239 chee) 90.677 — 246.051 28.419 —337.944 -274.859 — 136.828 10.210 
800.00 77.671 141.554 96.406 — 238.352 36.118 —351.595 -273.514 — 117.200 7.652 
900.00 78.689 150.765 101.943 — 230.531 43.939 —366.219 -272.084 —97.746 Sy eks! 
1000.00 79.343 159.092 107.248 — 222.626 51.844 —381.718 -270.596 —78.454 4.098 
1100.00 79.662 166.672 ech —214.673 59.797 —398.012 -269.076 -—59.313 2.817 
1200.00 79.664 173.606 117.134 — 206.704 67.766 —415.031 -267.548 — 40.311 WS 
References 
Phase int PS Cy 
SOL Jal Jal 
Pb304 TRILEAD TETRAOXIDE 685.598 
Phase a C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) i i kJ / mol ] [ - 
SOL 298.15 154.933 211.961 211.961 —718.686 0.000 —781.882 -—718.686 — 601.606 105.399 
300.00 55125 212.921 211.964 -—718.399 0.287 —782.275 -718.657 — 600.880 104.622 
400.00 173.180 260.235 218.293 -—701.909 16.777 -—806.003 -716.301 — 561.937 73.381 
500.00 183.935 300.140 230.781 — 684.006 34.680 —834.076 -—712.954 — 523.720 54.713 
600.00 190.557 334.303 245.257 — 665.259 53.427 —865.840 -709.216 — 486.221 42.329 
700.00 195.303 364.048 260.148 — 645.956 72.730 -—900.790 -719.881 — 446.970 33.353 
800.00 199.357 390.396 274.814 —626.220 92.466 —938.537 -715.872 — 408.252 26.656 
900.00 203.287 414.103 288.995 -—606.089 112.597 —978.781 -—711.507 —370.058 21.478 
1000.00 207.332 435.729 302.602 —585.559 133.127 -1021.288 —-—706.766 — 332.370 17.361 
1100.00 211.548 455.687 315.623 —564.616 154.070 -1065.872 -701.612 —295.176 14.017 
1200.00 215.885 474.279 328.079 -—543.245 175.441 -1112.380 -696.016 — 258.471 dale2oi 
1300.00 220.229 491.731 340.003 —521.4389 197.247 -1160.690 -—689.991 — 222.251 8.930 
1400.00 224.429 508.207 351.434 -499.204 219.482 -1210.694 -683.572 — 186.509 6.959 
1500.00 228.306 523.826 362.411 —476.564 242.122 -1262.302 -676.806 — 151.239 5.267 
References 
Phase H/S Cy 
SOL Jal Jal 


] 


] 


gj boy 


292.820 LEAD DIBORATE PbB204 

Phase WV C, Ss —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] i (Kimiol) [ kJ / mol ] [ - 

SOL 298.15 107.570 130.541 130.541 -1556.448 0.000 -1595.369 -1556.448  -1450.247 254.077 
300.00 107.713 eoleZOv 130.5438 -1556.249 0.199 -1595.611 -1556.449 -1449.589 252.396 
400.00 127.800 164.623 134.961 -1544.583 11.865 -1610.433 -1556.186 -1413.981 184.647 
500.00 149.048 195.518 144.019  -1530.699 25.749 -1628.457 -1554.693 -1378.576 144.019 
600.00 164.969 224.176 155.022 -1514.956 41.492 -1649.461 -1552.128 -1343.579 116.969 
700.00 176.635 250.527 166.811 -1497.846 58.602 -1673.215 -—1553.657 -1308.278 97.625 
800.00 185.387 274.711 178.808 -1479.726 76.722 -1699.494 -1549.794 -1273.481 83.150 
900.00 192.167 296.954 190.716 -1460.834 95.614 -1728.093 -1545.463 -1239.198 71.921 
1000.00 197.591 317.491 202.380 -1441.337 115.111 -1758.828 -1540.769 -1205.417 62.965 
1100.00 202.059 336.540 213.721 -1421.348 135.100 -1791.541 -1535.782 -1172.121 55.659 
1200.00 205.838 354.287 224.704 -1400.948 155.500 -1826.093 —1530.550 -1139.290 49.592 
1300.00 209.110 370.895 235.3818 -1380.197 176.251 -1862.361 -—1525.120 -1106.904 44.476 
1400.00 212.001 386.500 245.565 -1359.139 197.309 -1900.239 -1519.530 -1074.942 40.107 
1500.00 214.599 401.216 255.456 -1337.807 218.641  -1939.631 -—1513.813 -1043.384 36.334 

References 

Phase H/S C, 

SOL Jat Jat 

362.440 LEAD TETRABORATE PbB407 

Phase ili Cy Ss —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) [ kJ / mol ] [ - 

SOL 298.15 168.128 166.942 166.942 -—2857.672 0.000 -2907.446 -—2857.672 -2667.101 467.265 
300.00 168.922 167.984 166.945 -—2857.360 0.312  -2907.755 -—2857.684 -2665.919 464.178 
400.00 206.970 221.993 174.051 -2838.495 19.177 -2927.293 -2857.408  -2601.991 339.785 
500.00 238.333 271.647 188.673 -2816.185 41.487 -2952.009 -2855.539 -2538.321 265.177 
600.00 264.801 317.508 206.373 -2790.991 66.681 -—2981.496 -—2852.222 -2475.166 215.482 
700.00 286.989 360.047 225.325  -—2763.367 94.305 -3015.400 -2852.429  -2411.876 179.976 
800.00 SU5SNOS 399.598 244.667 -—2733.727 123.945 -3053.406 -—2846.618  -2349.323 153.395 
900.00 319.415 436.401 263.951 -—2702.466 155.206 -3095.228 -—2839.791  -2287.562 132.767 
1000.00 329.840 470.628 282.928 -2669.972 187.700 -3140.600 -—2832.218 -2226.604 116.306 
1100.00 336.464 502.406 301.454 -2636.625 221.047 -3189.272 -—2824.197 -2166.428 102.875 
1200.00 349.690 532.709 319.480 -—2601.796 255.876 -3241.047 -—2815.0386  -2107.036 91.717 
1300.00 352.489 560.810 336.976  -2566.687 290.985 -3295.740 -—2805.906  -2048.406 82.306 
1400.00 355.289 587.035 353.911 -—2531.298 326.374 -3353.147 -2796.785 -1990.479 74.266 
1500.00 358.088 611.643 370.281 -—2495.629 362.043 -3413.093 -—2787.660 -1933.204 67.320 
1600.00 360.887 634.843 386.098  -2459.681 397.991 -3475.429 -2778.523 -1876.538 61.263 
1700.00 363.686 656.805 401.382 -—2423.452 434.220 -3540.021 -2769.366 -1820.444 55.935 
1800.00 366.485 677.672 416.156 -—2386.943 470.729 -3606.753 -2760.183 -1764.890 51.216 
1900.00 369.284 697.562 430.448 -—2350.155 .507.517 -3675.523 -—2750.970 -—1709.847 47.007 
2000.00 372.083 TAGSTO 444,282 -—2313.087 544.585 -3746.236 -2741.721 -1655.291 43.232 

References 

Phase H/S Cy 

SOL Jat Jat 


] 


ley 


PbO*PbCO3 DILEAD OXIDE CARBONATE 490.409 

Phase W C, S —(G-H298)/T H H-H298 G AH; AGy log Kg 
[K] <A Un) ‘imal kJ / mol [ = 

SOL 298.15 133.366 204.221 204.221 —918.388 0.000 -979.276 -918.388 -—816.604 143.066 
300.00 133.637 205.047 204.224 -918.141 0.247 -979.655 -918.365 -815.973 142.074 
400.00 148.281 245.497 209.640 -904.045 14.343 -1002.244 -916.710 -782.069 102.128 
500.00 162.925 280.158 220352 -888.485 29.903 -1028.564 -914.224 -748.680 78.214 
600.00 177.569 311.158 232.944 -871.460 46.928 -1058.155 -910.892 -715.869 62.322 
700.00 192.2138 339.680 246.177 -852.971 65.417 -1090.712 -916.329 -—682.095 50.899 

References 

Phase H/S G. 

SOL Nb1 e 

PbO*PbSO4 DILEAD OXIDE SULFATE 526.463 

Phase V C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[ K ] (SH i) eal kJ / mol ] [ - 

SOL 298.15 i CLO S/AuZ2G Olli, eC Olll/aue— NOMA OS 0.000  -1224.035 -1157.453 -1022.935 179.214 
300.00 117.399 224042 223.319 -1157.236 0.217 -1224.449 -1157.514  -1022.100 177.963 
400.00 138.605 260.865 228.197 -1144.386 13.067  -1248.732 -1162.133 -976.467 127.513 
500.00 156.016 293.705 238.072 -1129.636 27.817 -1276.489 -1164.559 -929.765 97.132 
600.00 171.934 323.572 249.868 -1113.231 44.222 -1307.374 -1165.422  -882.697 76.846 
700.00 187.147 351.224 262.395 -1095.273 62.180 -1341.130 -1174.549 -834.010 62.235 
800.00 201.984 377.186 275.137 -1075.814 81.6389 -1377.563 -1172.827  -785.465 51.286 
900.00 216.602 401.822 287.855 -1054.883 102.570 -1416.523 -1222588 | -736.060 42.720 
1000.00 231.085 425.394 300.4389 -1032.498 124.955 -1457.892 -1216.602 -—682.309 35.640 
1100.00 245.479 448.094 312836 -1008.669 148.784 -1501.572 -—1209.235 -—629.225 29.879 
1200.00 259.813 470.068 325.028 -983.404 174.049 -1547.486 -1200.475  -576.873 Ome 


References 
Phase H/S$S C, 


SOL Ke Ke 


Remarks 


Lat MPT= 1248. 


] 


| 
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749.662 TRILEAD DIOXIDE SULFATE 2PbO*PbSO04 

Phase T C, S —(G-H298)/T H H-H298 G AH, AG; log K; 
[K] J/(K mol) i al kJ / mol ] [ - 

SOL 298.15 208.564 294.244 294.244  -1373.059 0.000 -1460.788 -—1373.059 -1209.790 211.950 
300.00 208.698 295.535 294.248  -1372.673 0.386 -1461.333 -1373.027 -1208.777 210.467 
400.00 219.154 356.882 302.542  -1351.323 21.736 -1494.076 -1373.364 -1154.210 150.724 
500.00 232.822 407.219 318.580 -1328.740 44.319 -1532.349 -1372.298 -1099.550 114.869 
600.00 247.754 450.975 337.073 -1304.718 68.341 -1575.303 -1370.021 -1045.191 90.992 
700.00 263.282 490.327 356.199 -1279.169 93.890 -1622.398 -—1381.004 — 988.927 73.795 
800.00 279.129 526.515 375.255 -1252.051 121.008  -1673.263 -—1376.308 — 933.221 60.933 
900.00 295.160 560.316 393.959  -1223.337 149.722  -1727.622 -—1422.975 — 877.034 50.902 
1000.00 311.307 592.249 412.205 -1193.015 180.044 -1785.264 -1413.737 —816.855 42.668 

References 

Phase inl PS Cs Remarks 

SOL Ke Ke Lat MPT= 1223. 

972.862 TETRALEAD TRIOXIDE SULFATE 3PbO*PbSO4 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[ K ] J/(K mol) } Th kJ / mol [ - 

SOL 298.15 240.528 340.578 340.578 -1626.739 0.000 -1728.282 -1626.739 -1427.386 250.072 
300.00 240.912 342.067 340.582 -1626.294 0.445 -1728.914 -1626.725 -1426.149 248.315 
400.00 259.388 413.990 350.264 -1601.249 25.490 -1766.845 -1627.583 —-1359.377 177.516 
500.00 275.599 473.636 369.1385 -1574.488 52.251 -—1811.307 -1626.682 -1292.433 135.020 
600.00 290.919 525.247 390.945 -1546.158 80.581 -—1861.306 -1624.573 -1225.759 106.712 
700.00 305.818 Vf els) 413.471 -1516.318 110.421 -1916.169 -1640.712 -1156.346 86.288 
800.00 320.493 613.011 435.839 -1485.001 141.738 -1975.410 -—1636.503 -1087.424 71.001 

References 

Phase H/S Cy 


SOL Nb1 


| 


] 
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4PbO*PbSO4 PENTALEAD TETRAOXIDE SULFATE 1196.061 

Phase lj C, S —(G—-H298)/T H H-H298 G AH; AG log K; 
[K] J/(K mol) Tet kJ / mol [oan 

SOL 298.15 288.951 424.592 424.592 -1828.944 0.000 -1955.536 -—1828.944 -1604.742 281.144 
300.00 289.270 426.380 424.598 -1828.409 0.535 -1956.323 -1828.917 -1603.351 279.168 
400.00 306.899 511.999 436.152 -1798.605 30.339 -2003.405 -—1829.233 -—1528.336 199.580 
500.00 324.879 582.409 458.558 -1767.018 61.926 -2058.223 -1827.847 -1453.274 151.822 
600.00 342.998 643.242 484.377 -1733.625 95.319 -2119.570 -1825.152 -1378.588 120.017 
700.00 361.183 697.480 511.012 -1698.416 130.528 -2186.653 -1845.369 -1300.477 97.043 
800.00 379.403 746.899 537.453 -1661.387 167.557 -2258.906 -1840.134 -—1222.975 79.852 
900.00 397.642 792.639 563.296 -1622.535 206.409 -2335.910 -1886.038 -1145.072 66.458 
1000.00 415.895 835.479 588.394 -—1581.858 247.086 -—2417.338 -1875.818 -1063.274 55.540 
1100.00 434.156 875.975 612.713 -1539.356 289.588 -2502.928 -1863.812 — 982.586 46.659 
1168.00 446.576 902.385 628.812 -1509.411 319.533 -2563.397 -—1854.608 — 928.385 41.519 

References 

Phase lal HS Cp Remarks 

SOL Ke Ke Ke MPT= 1168. 

PbSiO3 LEAD METASILICATE 283.284 

Phase T C; S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ql kJ / mol ] [ - ] 

SOL 298.15 90.069 109.926 109.926 -1144.993 0.000 -1177.767 -—1144.993 -1061.094 185.899 
300.00 90.308 110.484 109.928 -1144.826 0.167 -1177.971 -1144.994 -1060.573 184.662 
400.00 102.781 138.226 113.625 -1135.153 9.840 -1190.443 -1144.631 -1032.464 134.826 
500.00 112.108 162.224 121.000 -1124.381 20.612 -1205.493 -1143.5389 -1004.537 104.943 
600.00 118.673 183.278 129.662 -1112.823 32.170  -1222.790 -1141.994 — 976.876 85.045 
700.00 1262325 201.942 138.680 -1100.710 44.283 -1242.069 -1145.031 — 948.700 70.793 
800.00 126.613 218.637 147.650 -1088.203 56.790 -1263.113 -—1143.056 — 920.785 60.121 
900.00 128.866 233.689 156.388 -1075.422 69.571 -1285.742 -—1140.929 — 893.127 51.836 
1000.00 130.281 247.346 164.811 -1062.458 82535 -1309.804 -1138.722 — 865.712 45.220 
1037.00 130.619 252.086 167.841 -1057.631 87.362 -1319.044 -—1137.898 — 855.625 43.099 

33.286 34.518 

LIQ 1037.00 130.122 285.372 167.841  -1023.113 121.880 -1319.044 -1103.380 — 855.625 43.099 
1100.00 130.122 293.047 174.794 -1014.915 130.078  -1337.267 -1102.022 — 840.614 39.917 
1200.00 130.122 304.369 185.127 -1001.903 143.090 -1367.146 -1099.925 — 816.943 35.561 
1300.00 130.122 314.784 194.706 —988.891 156.102 -1398.110 -1097.901 -—793.444 31.881 
1400.00 130.122 324.427 203.631 —975.879 169.114  -1430.077 -1095.955 —770.098 28.733 
1500.00 130.122 333.405 211.987 -962.866 182.127 -1462.974 -1094.094 —746.888 26.009 
1600.00 130.122 341.803 219.841 —949.854 195.139 -1496.739 -1092.320 —723.799 23.630 
1700.00 130.122 349.691 227.250 —936.842 208.151 -1531.317 -1140.814 —700.372 21.520 
1800.00 130.122 357.129 234.261 —923.830 221.1638 -1566.662 -—1138.997 —674.516 19.574 

References 

Phase H/S C, 

SOL Jat Jat 

LIQ S5 $5 
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506.483 DILEAD ORTHOSILICATE Pb2Si04 


Phase T G S  -(G-H298)/T 4 H-H298 G AH; AG; log K; 
JK nol) ie kJ / mol adie 


SOL 298.15 136.920 186.263 186.263 -1363.520 0.000 -1419.054 -1363.520 -1252.483 219.430 
300.00 137.297 187.111 186.266 -1363.266 0.254 -1419.400 -1363.511 -1251.794 217.957 
400.00 151.993 228.783 191.849 -1348.747 14.773 -1440.260 -1362.518 -1214.679 158.621 
500.00 163.764 263.994 202.844 -1332.945 30.575  -1464.942 -1360.739 -1177.911 123.056 
600.00 173.357 =294.740 = 215.651. -1316.067 47.453 -1492.911 -1358.349 -1141.561 99.382 
700.00 180.079 322.005 228.935 -1298.371 65.149 -1523.774 -1365.250 -1104.053 82.385 
800.00 184.213 346.346 242.118 -1280.138 83.382 -1557.214 -1362.235 -1066.942 69.664 
900.00 186.755 368.199 254.934 -1261.582 101.938 -1592.961 -1359.022 -1030.221 59.792 
1000.00 189.116 387.993 267.266 -1242.793 120.727 -1630.786 -1355.676  -993.866 51.914 
1016.00 189.586 390.998 269.191 -1239.764 123.756 -1637.018 -1355.126 -988.082 50.799 
STINE 531595 
LIQ 1016.00 1S9'0759 97 443:710) 269.191 = 1:186:209 177.311 — 16370167 —1301.571 — 988.082 50.799 
1100.00 189'075" *458;729; »'°283.099° —1170326° 193:194°7=1674.928.—1298.730 ——962.278 45.695 
1200.00 189.075 475.181 298.430 -—1151.419 212.101 -1721.636 -1295.404 —931.839 40.562 
1300.00 UES 400s SIA Wisoiil Asiielels)- rcs Agents} Oi eyA) 36.230 
1400.00 ICO OF5R Nn OU4 S27) S25:81155 Ail 3:6047 9 249'9165 5 1819661 —1288:97/75 i 87 afar 32.526 
1500.00 189.075 517.372 338.156 -1094.696 268.824 -1870.754 -1285.904 —-—842.063 29.323 
1600.00 189.075 529.574 349.742 -1075.789 287.731 -1923.108 -—1282.941 — 812.571 26.528 
1700.00 189.075 541.037 360.661 -1056.881 306.639 -1976.644 -1330.271 — 782.814 24.053 
1800.00 189.075 551.844 370.985 -1037.974 325.546 -2031.293 -1327.319 —-750.696 21.785 


References 


Phase H/S Cy 


SOL Nb1 Jat 
LIQ S5 $5 
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Pb4Si06 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
998.00 


LIQ 998.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 


Phase Alby S 


SOL M3 
LIQ $5 


SSS 


Cp 


229.729 
230.125 
247.086 
259.634 
270.444 
280.435 
289.988 
299.287 
308.246 


308.361 
308.361 
308.361 
308.361 
308.361 
308.361 
308.361 
308.361 
308.361 
308.361 


Cp 


M3 
M3 


TETRALEAD SILICATE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) Val kJ / mol 


331.080 331.080 -1805.229 0.000 -1903.940 
332.502 331.084 -1804.804 0.425 -—1904.554 
401.197 340.336 -1780.884 24345 -1941.363 
457.728 358.325 -1755.527 49.702 -1984.391 
506.038 379.013.  —1729.014" 76.215: —2032.637 
548.484 400.250 -1701.465 103.764 -—2085.404 
586.558 421.199  -1672.941 132.288 -2142.188 
621.253 441.527 -1643.476 161.753 -—2202.604 
652.643 460.736 -1613.706 191.523 -—2265.043 
108.583 108.366 

761.226 460.736 -1505.340 299.889 -—2265.043 
761.843 461.338 -1504.723 300.506 -2266.567 
791.233 490.013 -1473.887 331.342 —2344.244 
818.064 516.249 -1443.051 362.178  -2424.728 
842.746 540.428 -1412.215 393.014 -2507.785 
865.598 562.848 -1381.379 423.850 -2593.216 
886.873 583.749 -1350.543 454.686 —-2680.852 
906.774 603.323 -1319.707 485.522 -2770.545 
925.468 621.728 -1288.871 516.358 -2862.167 
943.094 639.097 -1258.035 547.194 -2955.603 


Remarks 


M3 incongr. MPT= 998. 


AH; AGy 
=1805.229 -—1637.573 
-—1805.202 -1636.533 
-—1803.242 -1580.580 
—1800.592 -1525.210 
=1797.521 —1470\417 
-1813.462 -1412.979 
—1809.527 —1356.026 
—1804.782 -1299.615 
-1799.329 -1244.887 
-1690.963 -—1244.887 
—1690.843 -—1243.993 
-—1684.884 -1199.597 
-—1678.963 -—1155.742 
=1673.105- —1112.378 
—1667.345 -1069.462 
=1661.713" "=1026:953 
—1656.232 —-984.816 
=a OOO 942.009 
=1695.735) “*=698105 


952.882 


log Ky; 
Lane 


286.896 
284.946 
206.403 
159.338 
128.011 
105.438 
88.539 
75.428 
65.157 


65.157 
64.980 
56.964 
50.308 
44.696 
39.902 
35.762 
32.151 
28.962 
26.062 


303.078 


Phase ls 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
763.00 


SOL-B 763.00 
800.00 

900.00 

1000.00 

1100.00 

1200.00 

1300.00 

1400.00 

1500.00 

1559.00 


References 


Phase ml LS 


SOL-A Kul 
SOL-B Tk1 


eee 


C 


104.402 
104.686 
115.325 
121.210 
125.226 
128.358 
130.074 


124.183 
125.234 
127.952 
130.545 
133.057 
135.513 
137.931 
140.320 
142.688 
144.077 


LEAD TITANIUM 


S —(G-H298)/T H 


J/(K mol) 


111.922 
112.569 
144.324 
170.741 
193.214 
212.761 
223.896 

7.402 
231.299 
237.204 
252.113 
265.729 
278.290 
289.973 
300.915 
311.225 
320.987 
326.518 


Remarks 


Tk1 


TRIOXIDE 


H-H298 G 


ie 


WMS Slee 
IES 24 11198:523 
116.181 -1187.459 
124.528 -1175.609 
134.150 -—1163.277 
144.014. -1150.593 
150.156 -1142.452 

5.648 
150.156 -—1136.804 
154.046 —-1132.189 
O45 27a tI Oto29 
173.616 -1106.603 
182.568 -1093.423 
191.038 -1079.994 
199.073 -1066.321 
206.719 -—1052.408 
214.015 -1038.258 
218.168 -—1029.798 


MPT= 1559. 


kJ / mol 


0.000 -1232.086 

0.193 -—1232.293 
11.257. -—1245.189 
23.107 -1260.980 
35.439 -—1279.206 
48.123 -1299.526 
56.264 -1313.285 


GIRO I2 13132285 
66.527 —1321.953 
79.187 —1346.430 
92S” 137253382 
105.293 -1399.541 
118.722 —-—1427.961 
132.395 -—1457.511 
146.308 -—1488.123 
160.458 -1519.738 
168.918 -1538.840 


AH; AG; 
=1198:716 —1111:852 
—1198:700 —1111.313 
-1197.413 -1082.359 
= 95:060t— 1053792 
=—1193.754 -—1025.595 
-1196.644  -996.926 
-—1195.407 -979.006 
SWE) =) Lolele 
—1189.234 -968.798 
—1187.747 -941.332 
-1186.164  -914.036 
-—1184.476 -—886.904 
—1186.674 -859.812 
—ot:230u —OSc.0/1 
—1181.654  -805.724 
—1178.947 —-778.966 
Fill 229 O17 OS'200 


OT 


PbTiO3 


log Ky 
pe 


194.792 
193.497 
141.342 
110.089 
89.286 
74.392 
67.022 


67.022 
63.256 
54.633 
47.744 
42.116 
37.427 
33.457 
30.062 
27.126 
25.573 


] 
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PbS 


Phase li 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1386.50 


LIQ 1386.50 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase inl dS 


SOL Ke/Ja2 
LIQ Ja2 


—$—— 


Cp 


49.436 
49.456 
50.467 
51.442 
52.402 
53.355 
54.305 
55.252 
56.198 
57.144 
58.088 
59.033 
59.849 


66.944 
66.944 
66.944 
66.944 
66.944 
66.944 
66.944 
66.944 


Cp 


Jat 
Jal 


LEAD SULFIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) lel kJ / mol 
91.343 91.343 — 98.633 0.000 — 125.867 
91.649 91.344 —98.542 0.091 — 126.036 
106.016 93.296 —93.545 5.088 —135.951 
117.383 97.015 — 88.449 10.184 —147.141 
126.847 101.220 — 83.257 15.376 — 159.365 
134.996 105.476 -—77.969 20.664 —172.466 
142.183 109.624 — 72.586 26.047 — 186.332 
148.634 113.606 —67.108 SHOZO — 200.879 
154.504 117.407 —61.536 37.097 —216.040 
159.905 121.028 — 55.869 42.764 — 231.764 
164.917 124.479 —50.107 48.526 — 248.008 
169.604 VANE —44.251 54.382 — 264.736 
173.433 130.502 — 39.109 59.524 —279.574 
13.581 18.830 
187.014 130.502 —20.279 78.354 — 279.574 
187.663 131.050 —19.375 79.258 — 282.103 
192.281 134.980 — 12.681 85.952 —301.103 
196.602 138.698 —5.987 92.646 — 320.550 
200.660 142.225 0.708 99.341 —340.415 
204.487 145.578 7.402 106.035 — 360.674 
208.106 148.775 14.097 112.730 — 381.305 
211.540 151.828 20.791 119.424 — 402.289 
Remarks 


DEC., NSPT= 1593. GAS (PbS) 


AH AG; 

— 98.633 - 96.994 

— 98.633 — 96.984 
— 100.949 — 96.334 
— 102.568 =95.016 
- 103.848 — 93.376 
— 109.690 — 90.754 
— 110.684 —87:982 
— 164.398 — 83.934 
— 163.615 -75.034 
— 162.714 -— 66.219 
— 161.693 — 57.491 
— 160.563 — 48.852 
— 159.506 — 41.453 
— 140.676 — 41.453 
— 140.410 — 40.489 
— 138.443 — 33.420 
— 136.489 — 26.482 
— 134.552 — 19.666 
— 132.636 — 12.964 
— 130.743 — 6.367 
— 128.873 0.131 


239.266 


log K; 


239.266 


Phase ll 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl FS 


GAS Ja2,e 


Jat 


S —(G-H298)/T 


J/(K mol) 


251.412 
251.629 
261.880 
269.993 
276.695 
282.400 
287.366 
291.761 
295.704 
COd;219, 
302.550 
305.563 
308.358 
310.964 
313.406 
315.702 
317.870 
319.923 
321.873 


LEAD SULFIDE (GAS) 


H H-H298 G 

kJ / mol 
251.412 131.487 0.000 56.529 
251.413 131.552 0.065 56.063 
252.804 135.118 3.631 30.366 
255.459 138.754 7.267 3.758 
258.456 142.431 10.944 — 23.586 
261.479 146.132 14.645 —51.548 
264.411 149.851 18.364 — 80.042 
267.211 153.583 22.096 -109.002 
269.866 157.325 25.838  -138.379 
272.380 161.076 29.589 -168.131 
274.760 164.835 33.348  -198.225 
277.015 168.600 37.113 -228.632 
279.155 172.372 40.885  -259.330 
281.190 176.149 44662  -—290.298 
283.128 179.931 48.444 -—321.518 
284.977 183.719 52.232  -352.974 
286.745 187.512 56.025  -384.654 
288.438 191.3810 59.823 -416.544 
290.061 195.112 63.625 -—448.635 


AH; AG; 
131.487 85.402 
131.460 85.116 
127.714 69.983 
124.636 55.883 
121.839 42.402 
114.4114 30.164 
111.753 18.309 

56.293 7.942 

55.245 2.626 

54.231 — 2.586 

53.249 -7.708 

52.288 — 12.748 

51.337 STN 

50.387 =22.615 

49.429 —27.450 

48.459 — 32.226 

47.473 — 36.944 

46.470 — 41.606 

45.448 — 46.215 


1160 


PbSO4 


Phase T 


eee Ws see 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1139.00 


SOL-B 1139.00 
1200.00 
1300.00 
1400.00 
1443.00 


LIQ 1443.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase ns 


SOL-A Ke 
SOL-B Tk1 
LIQ Tk1 


Cp 


86.420 

86.635 

Se TAS) 
111.326 
124.081 
136.922 
149.808 
162.720 
175.649 
188.588 
193.637 


194.000 
194.000 
194.000 
194.000 
194.000 


186.000 
186.000 
186.000 
186.000 
186.000 


J/(K mol) 


148.490 
149.025 
175.590 
198.972 
220.395 
240.485 
259.610 
278.000 
295.813 
313.161 
319.819 

14.914 
334.733 
344.854 
360.382 
374.759 
380.628 

27.835 
408.463 
415.669 
427.673 
438.949 


LEAD SULFATE 


S —(G-H298)/T H H-H298 G 

[ kJ / mol 
148.490  -923.137 0.000 -967.409 
148.492 -922.977 0.160 -967.684 
152.032 —913.714 9.423 — 983.950 
159.122  -903.212 19.925 -1002.698 
167.571 -891.443 31.694 -1023.680 
176.566 -878.393 44.744 -1046.733 
185.759 -864.057 59.080 -1071.745 
194.993 — 848.431 74.706 -—1098.630 
204.188 -831.512 91.625 -1127.325 
213.310 -813.301 109.8836 -—1157.777 
216.843 =805.847 117.290 —1170.121 

16.987 
216.843 —788.860 184.277 —1170.121 
223.095 =177.026~ 146.111  =1190:851 
233.066 =757.626 165.511 =1226.123 
242.680 —738.226 184.911 -1262.889 
246.704 -729.884 193.253 -1279.130 
40.166 

246.704 —689.718 233.419 -1279.130 
252.988 —679.116 244.021 -1302.619 
263.535 —660.516 262.621 -1344.793 
273.525  -641.916 281.221 -1388.130 
283.014  -623.316 299.821 -1432.561 


449.581 


AH, AG; 
—923.137 -816.207 
-923.177 —815.543 
-927.168  -/779.286 
-929.500 -742.049 
—930.522  -704.438 
—SJoouiit — 665.966 
—933.826 —-627.592 
=—984:202-. —588:292 
-978.998  -544.570 
—972.570 —501.428 
-—969.727 -484.773 
-952.740 -484.773 
-948.134  -—459.832 
-940.626 -—419.445 
SSO O19 004 
—929'990  —362.681 
— 889.824  -—362.681 
-—886.075 -—341.931 
-879.549 -305.868 
— 873.091 —2/ Ori 
—866.702 -—234.932 


303.264 


log K; 
[eae 


142.996 
141.999 
101.764 
UGS 
61.327 
49.695 
40.978 
34.144 
28.445 
23.811 
22.232 


22.232 
20.016 
16.854 
14.164 
13.129 


13.129 
11.907 
9.986 
8.303 
6.818 


286.160 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1359.00 


LIQ 1359.00 
1400.00 


References 


Phase Al & 


SOL Mit 
LIQ Pa3 


Mit 


S  ~(G-+H298)/T 


J/(K mol) 


102.508 
102.819 
117.408 
128.949 
138.561 
146.843 
154.150 
160.714 
166.691 
172.193 
177.303 
182.084 
184.771 

26.877 
211.648 
213.513 


LEAD SELENIDE 


H H-H298 G 

kJ / mol 
102.508 —99.998 0.000 -130.561 
102.509 — 99.905 0.093 -130.751 
104.491 -94.831 5.167 -141.795 
108.268 -89.658 10.340  -154.132 
112.538 —84.384 15.614  -167.521 
116.860 -79.010 20.988  -181.800 
121.073 -73.536 26.462 -196.857 
125.119 -67.963 32.035  -212.605 
128.982 —62.289 37.709  -228.980 
132.663 -56.515 43.483 -245.928 
136.173 -50.642 49.356 -263.406 
139.523 -44.668 55.330 -281.378 
141.429 -41.097 58.901 — 292.200 

36.526 

141.429 -—4.571 95.427 —-—292.200 
143.513 -1.997 98.001 — 300.916 


AHy AG; 

] 

— 99.998 — 98.646 
— 100.002 — 98.637 
— 100.326 — 98.140 
— 106.776 — 97.450 
— 107.913 — 95.478 
— 113.874 —92:920 
— 114.932 — 89.396 
— 115.858 — 86.147 
—116.654 — 82.802 
— 170.630 — 74.429 
— 169.716 — 65.723 
— 168.670 Sey U8 
— 167.996 — 52.050 
— 131.470 —52.050 
— 130.907 — 49.662 


1162 


PbSe{g] LEAD SELENIDE (GAS) 286.160 
Phase as C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] |= T IN ta [ kJ / mol [a] 
GAS 298.15 36.228 263.614 263.614 126.357 0.000 47.761 126.357 79.676 — 13.959 
300.00 36.243 263.838 263.614 126.424 0.067 47.273 126.327 79.386  -—13.822 
400.00 36.751 274.344 265.043 130.077 3.720 20.340 124.582 63.994 —8.357 
500.00 36.987 282.573 267.756 133.766 7.409 -7.521 116.647 49.161 -—5.136 
600.00 37.114 289.329 270.805 137.471 11.114 — 36.126 113.942 35.916 -3.127 
700.00 37.191 295.057 273.871 141.187 14.830 — 65.353 106.323 23.927 -— 1.785 
800.00 37.242 300.026 276.837 144.909 18.552 -95.112 103.513 12.348 —0.806 
900.00 37.276 304.415 279.662 148.635 22.278 — 125.339 100.739 1.120 —0.065 
1000.00 37.300 308.343 282.337 152.363 26.006 — 155.980 97.998 -—9.802 0.512 
1100.00 37.319 311.899 284.865 156.094 29.737 — 186.995 41.980 — 15.497 0.736 
1200.00 37.332 315.147 287.256 159.827 33.470 — 218.350 40.753 — 20.667 0.900 
1300.00 37.343 318.136 289.518 163.561 37.204 — 250.016 39.558 —25.737 1.034 
1400.00 37.352 320.904 291.662 167.296 40.939 — 281.970 38.386 —30.716 1.146 
1500.00 37.358 323.481 293.698 WAalnecn 44.674 —314.190 37.226 — 35.611 1.240 
1600.00 37.364 325.892 295.636 174.767 48.410 — 346.660 36.071 — 40.429 1.320 
1700.00 37.369 328.157 297.483 178.504 52.147 — 379.364 34.916 -—45.175 1.388 
1800.00 CASAS) 330.293 299.247 182.241 55.884 — 412.287 33.758 -— 49.853 1.447 
1900.00 37.376 332.314 300.935 185.978 59.621 —445.419 32.595 —54.466 1.497 
2000.00 37.379 334.231 302.552 189.716 63.359 —478.747 31.425 -—59.018 1.541 
References 
Phase H/S Cy 
GAS Mit Mi1 
PbSeO3 LEAD SELENITE 334.158 
Phase Ti C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) [ kJ / mol ] [ - ] 
SOL 298.15 99.494 128.449 128.449 —538.016 0.000 —576.313 -538.016 — 452.651 79.303 
300.00 99.579 129.065 128.451 — 537.832 0.184 —576.551 -—538.010 — 452.121 78.721 
400.00 104.182 158.342 132.412 — 527.644 10.372 —590.981 -537.677 — 423.542 55.309 
500.00 108.784 182.084 140.043 —516.996 21.020 —608.037 -543.240 —394.963 41.261 
600.00 113.386 202.324 148.776 — 505.887 32.129 —627.282 -—543.282 — 365.300 31.802 
700.00 117.989 220.149 WOES) — 494.318 43.698 —648.422 -—547.930 — 334.851 24.987 
800.00 122.591 236.204 166.546 — 482.289 55S 27, —671.253 -547.438 — 304.441 19.878 
900.00 127.194 250.909 175.114 — 469.800 68.216 —695.618 -546.557 —274.115 15.909 
References 
Phase eS Cy 


SOL Nb1/Ku1 


e 
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350.158 LEAD SELENATE PbSeO04 
Phase 1 Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (Kane) lial kJ / mol ] [ - 
SOL 298.15 104.023 167.799 167.799 —609.617 0.000 —659.646 -609.617 —505.402 88.544 
300.00 104.215 168.443 167.801 —609.424 0.193 -—659.957 -609.630 — 504.756 87.886 
400.00 114.616 199.849 172.013 — 598.483 11.134 -—678.422 -610.029 — 469.722 61.339 
500.00 125.018 226.542 180.310 — 586.501 23.116 —699.772 -615.788 — 434.566 45.399 
600.00 135.419 250.255 190.025 —573.479 36.138 -—723.632 -615.497 — 398.337 34.678 
700.00 145.821 271.911 200.197 —559.417 50.200 —749.755 -619.278 — 361.420 26.970 
800.00 156.222 292.062 210.434 -—544.315 65.302 —777.964 -—617.381 — 324.702 21.201 
900.00 166.624 311.062 220.569 —528.173 81.444 -—808.129 -614.550 — 288.277 16.731 
References 
Phase nt SS) Cy 
SOL Nb1 e 
334.800 LEAD TELLURIDE PbTe 
Phase Af Cy Ss —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) JI kJ / mol ] [ - 
SOL 298.15 50.551 110.039 110.039 —68.618 0.000 -101.426 -68.618 — 67.353 11.800 
300.00 50.572 110.352 110.040 — 68.524 0.094 —101.630 -68.622 — 67.345 11.726 
400.00 51.698 125.055 112.037 —63.411 5.207 -113.433 -68.924 —66.879 8.734 
500.00 52.823 136.712 115.846 —58.185 10.433 — 126.541 —69.417 —66.315 6.928 
600.00 53.948 146.442 120.156 —52.846 VOW -—140.712 -70.103 — 65.634 5.714 
700.00 55.074 154.843 124.524 -—47.395 = 21.223 —155.785  —-75.819 —64.026 4.778 
800.00 56.199 162.270 128.787 —41.832 26.786 -171.648 -94.463 —60.392 3.943 
900.00 57.325 168.955 132.885 —36.155 32.463 —188.214 -95.538 —56.067 3.254 
1000.00 58.450 175.053 136.801 —30.367 38.251 -205.419  -96.470 —51.630 2.697 
1100.00 59.576 180.676 140.537 -24465 44.153 —223.209 -97.258 — 47.107 2.237 
1197.00 60.668 185.756 143.998 -18.633 49.985 —240.984 -97.884 — 42.656 1.861 
47.887 57.321 
LIQ 1197.00 62.760 233.644 143.998 38.688 107.306 -—240.984 -40.563 — 40.563 1.861 
1200.00 62.760 233.801 144.223 38.876 107.494 —241.685 -40.574 —42 662 1.857 
1300.00 62.760 238.824 151.309 ADS 2a Sao —265.320  -40.936 —42.821 1.721 
1400.00 62.760 243.475 157.728 51.428 120.046 —289.437  -87.728 — 40.461 1.510 
1500.00 62.760 247.805 163.591 57.704 126.322 —314.004 -86.507 —37.128 1.293 
1600.00 62.760 251.856 168.982 63.980 132.598 —338.989  -85.287 — 33.876 1.106 
1700.00 62.760 255.660 173.970 70.256 138.874 —364.367  -84.076 —30.700 0.943 
References 
Phase H/S Cy 
SOL Mit Mit 
LIQ Mi1 e 


] 
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PbTe[g] LEAD TELLURIDE (GAS) 334.800 

Phase ali (er S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K] [—————_ J / (K mol) [ kJ / mol |e is Se 

GAS 298.15 36.746 271.672 271.672 155.226 0.000 74.227 155.226 108.300 -18.974 
300.00 36.754 271.899 ATAROTe 155.294 0.068 73.724 155.197 108.009 -18.806 
400.00 37.039 282.518 273.119 158.986 3.760 45.979 153.472 92.532 -12.083 
500.00 SVeltial 290.798 275.857 162.697 7.471 17.298 151.465 leoeS —8.099 
600.00 37.242 297.582 278.929 166.418 11.192 — 12.132 149.162 62.946 — 5.480 
700.00 37.285 303.327 282.015 170.144 14.918 — 42.184 141.721 49.575 —3.699 
800.00 Beis 308.308 284.997 173.874 18.648 —72.772 121.243 38.484 -2.513 
900.00 Sy eheke 312.704 287.836 177.607 22.381 — 103.826 118.224 28.321 -— 1.644 
1000.00 37.346 316.638 290.523 181.341 26.115 — 135.297 115.237 18.492 —0.966 
1100.00 Si pekey/ 320.198 293.061 185.076 29.850 — 167.142 112.284 8.961 —0.426 
1200.00 37.364 323.449 295.460 188.812 33.586 — 199.326 109.362 -—0.303 0.013 
1300.00 37.370 326.440 297.730 192.549 Cinco — 231.823 106.461 -—9.324 0.375 
1400.00 SHES 329.209 299.881 196.286 41.060 — 264.607 57.130 — 15.631 0.583 
1500.00 SHA eAS) 331.788 301.923 200.024 44.798 — 297.658 55.812 — 20.782 0.724 
1600.00 37.382 334.200 303.865 203.762 48.536 — 330.959 54.495 — 25.845 0.844 
1700.00 37.385 336.467 SOS aii: 207.500 52.274 — 364.493 53.169 — 30.826 0.947 
1800.00 37.387 338.604 307.485 211.239 56.013 — 398.248 51.831 — 35.728 1.037 
1900.00 37.389 340.625 309.177 214.978 59.752 — 432.210 50.484 — 40.556 UES 
2000.00 37.390 342.543 310.798 218.716 63.490 — 466.369 49.128 —45.312 1.183 

References 

Phase nl dS} Cy 

GAS Mi1 Mi 

PbWO4 LEAD TUNGSTATE 455.048 

Phase VT C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) [ kJ / mol ] [ - 

SOL 298.15 119.870 168.197 168.197 -1121.730 0.000 -1171.878 -1121.730 -1020.495 178.787 
300.00 120.206 168.939 168.199 -1121.508 0.222 -1172.190 -1121.711 -1019.867 IWiotS 
400.00 133.020 205.480 173.094 -1108.776 12.954 -1190.968 -1120.117 — 986.132 128.776 
500.00 140.510 236.024 182.711 -1095.074 26.656 -1213.086 -—1117.861 — 952.889 99.548 
600.00 145.905 262.139 193.826 -1080.742 40.988 -1238.025 -1115.302 —920.131 80.105 
700.00 150.311 284.971 205.249 -1065.925 55.805 -1265.405 -1117.415 — 887.020 66.190 
800.00 154.189 305.299 216.508 -1050.697 71.083 -1294.936 -1114.523 — 854.301 55.780 
900.00 157.760 323.669 227.410 -1035.097 86.633 -1326.399 -1111.409 — 821.958 47.705 
1000.00 161.141 340.467 237.888 -—1019.151 102.579 -1359.618 -—1108.075 —789.973 41.264 
1100.00 164.398 355.979 247.927 -1002.873 118.857 -1394.450 -1104.518 — 758.333 36.010 
1200.00 167.570 370.420 257.540 -—986.274 135.456 -1430.778 -—1100.733 —727.027 31.647 
1300.00 170.682 383.956 266.749 —969.361 152.369 -1468.504 -—1096.729 —696.046 27.967 
1398.00 173.690 396.469 275.408 —952.487 169.243  -1506.750 -—1092.599 — 665.991 24.884 

References 

Phase H/S Cy Remarks 

SOL Tk1 Nb1,e Tk1 TPT= 1150. / MPT= 1398. 


] 


] 


106.420 


Phase VV 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1825.00 


LIQ 1825.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3234.00 


References 


Phase wes 


SOL Hu1 
LIQ Hu1 


Hu1 
Hu1 


J/(K mol) 


37.823 
37.984 
45.564 
51.580 
56.593 
60.914 
64.729 
68.156 
71.278 
74.153 
76.824 
79.324 
81.678 
83.909 
86.039 
88.089 
90.076 
90.565 
9.622 
100.186 
101.585 
103.366 
105.061 
106.676 
108.220 
109.698 
Wiles) 
112.477 
113.788 
115.051 
116.270 
117.447 
118.586 
119.688 


PALLADIUM 
S —(G-H298)/T H H-H298 G 

ine kJ / mol 
37.823 0.000 0.000 SWZ 
37.824 0.048 0.048 — 11.347 
38:852 2.685 2.685 — 15.541 
40.817 5.382 5.382 — 20.408 
43.040 8.132 8.132 — 25.824 
45.292 10.936 10.936 —31.704 
47.487 13.793 143.793 —37.990 
49.597 16.703 16.703 — 44.637 
51.611 19.667 19.667 =51,644 
53.531 22.684 22.684 — 58.884 
55.362 25.754 25.754 — 66.435 
57.110 28.878 28.878 —74.243 
58.782 32.055 32.055 — 82.295 
60.383 35.288 35.288 — 90.575 
61.921 38.589 38.589 —99.073 
63.400 41.972 41.972 -107.780 
64.827 45.449 45.449 -—116.689 
65.176 46.334 46.334 —-118.947 

17.560 

65.176 63.894 63.894 —-—118.947 
66.586 66.498 66.498 —126.513 
68.381 69'S 71 69.974 — 136.762 
70.088 73.443 73.443 —147.184 
71.714 MANS WSK US YI/TA. 
73.268 80.389 80.389 -168.517 
74.755 83.862 83.862 -179.413 
76.182 87.334 87.334 -190.454 
TUS SZ 90.807 90.807 -—201.634 
78.870 94.280 94.280 -—212.948 
80.139 97.753 97.753 —224.390 
81.364 WON NON22s) ASS Ioy// 
82.548 104.698 104.698  -—247.643 
83.692 108.171 108.171 — 259.445 
84.800 111.643" 111.643 —271.359 
85.168 112.824 112.824  -—275.434 


120.055 


Remarks 


Hu1 


BPT= 3234., L= 357.55 kd 


AH AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1165 


1166 


Pdig] 


Phase 1 


SS Ll ee anc 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 


References 
Phase Al dS 


GAS Hut 


Hu1 


Ss 


J/(K mol) 


167.059 
167.188 
173.168 
177.806 
181.587 
184.794 
187.579 
190.042 
192.264 
194.310 
196.233 
198.074 
199.866 
201.634 
203.395 
205.161 
206.940 
208.733 
210.535 
212.341 
214.143 
215.931 
217.695 
219.426 
221.117 
222.761 
224.355 
225.894 
227.376 
228.800 
230.165 
231.472 


PALLADIUM (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
167.059 376.560 0.000 326.751 
167.060 376.598 0.038 326.442 
167.875 378.677 PLANE 309.410 
169.415 380.756 4.196 291.853 
171.138 382.829 6.269 273.877 
172.865 384.910 8.350 255.554 
174.534 386.995 10.435 236.933 
176.123 389.087 12.527 218.049 
177.628 391.196 14.636 198.932 
179.053 393.343 16.783 179.602 
180.405 395.553 = 18.993 160.074 
181.694 397.805.) 21.295 140.358 
182.928 400.274 23.714 120.461 
184.116 402.837 26.277 100.386 
185.266 405.567 29.007 80.134 
186.384 408.481 31.921 59.707 
187.477 411.595 35.035 39.102 
188.548 414.911 38.351 18.318 
189.603 418.424 41.864 — 2.645 
190.642 422.126 45.566 — 23.789 
191.670 426.001 49.441 -— 45.113 
192.686 430.023 53.463 — 66.617 
193.691 434.168 57.608 — 88.299 
194.686 438.409 61.849 -—110.155 
195.670 442.721 66.161 — 132.182 
196.643 447.078 70.518 —154.377 
197.605 451.460 74.900 -176.733 
198.554 455.846 79.286 -199.246 
199.490 460.218 83.658 —221.910 
200.413 464.561 88.001 — 244.719 
201.321 468.861 92.301 — 267.668 
202.215 473.107 96.547 -290.750 


AH; AG; 
376.560 338.028 
376.550 337.789 
375.992 324.951 
375.374 312.261 
374.697 299.701 
373.974 287.258 
373.202 274.922 
372.384 262.686 
371.529 250.543 
370.659 238.486 
369.799 226.509 
368.977 214.602 
368.220 202.756 
367.549 190.961 
366.978 179.207 
366.509 167.487 
366.146 155.790 
348.413 144.832 
348.453 134.117 
348.683 123.395 
349.084 112.658 
349.634 101.900 
350.307 91.115 
351.075 80.299 
351.914 69.452 
352.798 58.571 
353.707 47.658 
354.621 36.7114 
355.520 25.733 
356.390 14.726 
357.218 3.691 

0.000 0.000 


106.420 


log Ky 
[ = 


=59.224 
— 58.814 
— 42.434 
— 32.622 
— 26.091 
— 21.435 
= On 
— 15.246 
— 13.087 
— 11.325 
— 9.860 
- 8.623 
et i338) 
— 6.650 
=§.891 
—5.146 
—4.521 
— 3.982 
-3.503 
-3.069 
=—2.675 
-2.314 
- 1.983 
-— 1.678 
— 1.395 
-— 1.133 
-— 0.889 
- 0.661 
— 0.448 
— 0.248 
— 0.060 
0.000 


] 


177.325 PALLADIUM CHLORIDE PdCl2 
Phase W Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (Kemal) hell kJ / mol [ - 
SOL 298.15 75.273 104.182 104.182 — 198.698 0.000 —229.760 -198.698 — 151.960 26.623 
300.00 RON 104.647 104.183 — 198.559 0.139 —229.953 -198.670 — 151.671 26.408 
400.00 77.404 126.600 107.162 — 190.923 Units: —241.563 -197.137 — 136.235 17.790 
500.00 79.496 144.097 112.857 — 183.078 15.620 —255.126 -195.561 — 121.190 12.661 
600.00 81.588 158.775 119.318 -— 175.024 23.674 -—270.289 -193.892 — 106.471 9.269 
700.00 83.680 171.509 125.884 — 166.760 31.938 —286.817 -192.109 —92.040 6.868 
800.00 85.772 182.820 132.307 — 158.288 40.410 -—304.544 -190.199 -—77.874 5.085 
900.00 87.864 193.043 138.496 — 149.606 49.092 -— 323.345 -188.153 —63.954 Saiz 
952.00 88.952 198.009 141.612 — 145.009 53.689 —333.513 -187.034 —56.810 Saluley 
19.338 18.410 
LIQ 952.00 94.140 217.347 141.612 -— 126.599 72.099 —333.513 -168.624 —56.810 3.117 
1000.00 94.140 221.978 145.360 — 122.080 76.618 —344.058  -167.332 —51.205 2.675 
1100.00 94.140 230.950 152.739 — 112.666 86.032 —366.711 -164.689 — 39.720 1.886 
1200.00 94.140 239.142 159.603 -— 103.252 95.446 —390.222 -162.109 — 28.474 1.239 
1300.00 94.140 246.677 166.015 -—93.838 104.860 -—414518 -159.591 — 17.440 0.701 
1400.00 94.140 Zoo 056 172.029 -84.424 114.274 —439.539 -157.135 —6.598 0.246 
1500.00 94.140 260.148 177.690 -75.010 123.688 —465.232 -154.744 4.071 -—0.142 
1600.00 94.140 266.224 183.035 -65.596 133.102 —491.554 —-152.426 14.582 -—0.476 
References 
Phase Ae/eS C, 
SOL Nb1/Be1,e e 
LIQ Bel e 
144.417 PALLADIUM FLUORIDE PdF2 
Phase Y C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] IK i) im kJ / mol =] [ - 
SOL 298.15 65.944 88.701 88.701 — 468.608 0.000 —495.054 -468.608 — 423.314 74.163 
300.00 65.982 89.109 88.702 — 468.486 0.122 —495.219 -468.592 — 423.033 73.657 
400.00 68.032 108.371 91.315 -— 461.785 6.823 —505.134 -467.741 -—407.975 53.276 
500.00 70.082 123.772 96.316 — 454.880 13.728 —516.766 -466.896 — 393.131 41.070 
600.00 T2NOe 136.731 101.999 — 447.769 20.839 —529.808 -466.009 — 378.461 32.948 
700.00 74.182 148.004 107.783 — 440.453 28.155 -—544.056 -465.047 — 363.944 27.158 
800.00 76.232 158.044 113.449 — 432.932 35.676 —559.367 -463.989 — 349.572 22.825 
900.00 78.283 167.141 118.917 — 425.207 43.401 —575.634 -462.822 — 335.339 19.463 
1000.00 80.333 175.495 124.163 —417.276 steve —592.771 -—461.535 — 321.242 16.780 
1100.00 82.383 183.248 129.186 — 409.140 59.468 —610.713 -460.122 — 307.280 14.591 
References 
Phase inl Has: Cy 


SOL Kut/e 


Pdl2 PALLADIUM IODIDE 360.229 

Phase il C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) Pk kJ / mol [ - 

SOL-A 298.15 75.060 179.996 179.996 — 63.220 0.000 — 116.886 — 63.220 -—70.981 12.436 
300.00 TSAO 180.460 179.997 — 63.081 0.139 -—117.219 — 63.230 -71.029 12.367 
400.00 77.404 202.381 182.970 — 55.456 7.164 — 136.408 -—79.880 -—72.981 9.530 
500.00 79.705 219.900 188.661 — 47.600 15.620 —157.551 -122.915 —67.118 7.012 
600.00 82.006 234.636 195.127 —39.515 23.705 —180.296 -121.331 —56.105 4.884 
700.00 84.308 247.450 201.706 —31.199 32.021 -204.414 -119.582 — 45.370 3.386 
800.00 86.609 258.858 208.149 — 22.653 40.567 —229.740 -117.665 — 34.897 2.279 
833.00 87.368 262.374 210.228 — 19.783 43.437 — 238.340 -116.996 — 31.496 WASTAS 

0.000 0.000 

SOL-B 833.00 87.368 262.374 210.228 — 19.783 43.437 — 238.340 -116.996 —31.496 1.975 
900.00 88.910 269.192 214.367 — 13.877 49.343 —256.150 -115.580 —24.674 1.432 

References 

Phase nf Ss Cy 

SOL-A Nb1 ) 

SOL-B u e 

PdO PALLADIUM OXIDE 122.419 

Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) Il Il kJ / mol ] [ - 

SOL 298.15 31.381 38.911 38.911 — 115.478 0.000 -—127.079 -115.478 — 85.220 14.930 
300.00 31.445 39.106 38.912 — 115.420 0.058 -127.152 -115.495 — 85.032 14.805 
400.00 34.911 48.626 40.187 -—112.102 3.376 —131.553 -116.299 —74.750 9.761 
500.00 38.378 56.789 42.708 -— 108.438 7.040 — 136.832 -116.862 — 64.293 Ser Alvs 
600.00 41.844 64.092 45.673 -— 104.427 die05i —142.882 -117.181 —53.745 4.679 
700.00 45.311 70.803 48.790 — 100.069 15.409 —149.631 -117.254 — 43.163 3.221 
800.00 48.777 77.080 51.938 — 95.364 20.114 —157.028 -117.075 — 32.588 2.128 
900.00 52.244 83.025 55.064 —90.313 25.165 —165.036 -116.637 — 22.051 1.280 
1000.00 55.710 88.709 58.147 —84.916 30.562 -173.625 -115.934 — 11.576 0.605 
1100.00 59.176 94.181 Cit 75 -79.171 36.307 -—182.771 -114.961 — 1.185 0.056 
1200.00 62.643 99.479 64.147 —73.080 42.398 -—192.455 -113.715 9.105 —0.396 

References 

Phase i IS Cy 

SOL Tk1,Be5 Be5,e 


] 


] 
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138.486 PALLADIUM SULFIDE PdS 
Phase ih C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] =). (K'mel) ] [ kJ / mol ] [ - 
SOL 298.1 5 43.406 56.484 56.484 —70.710 0.000 — 87.551 -—70.710 —66.716 11.688 
300.00 43.480 56.753 56.485 —70.630 0.080 —87.655 -—-70.720 — 66.691 11.612 
400.00 46.684 69.730 58!238 —66.111 4.599 -94.003 -73.419 —65.185 8.512 
500.00 49.091 80.415 61.631 —61.318 9.392 -—101.526 -75.226 — 62.936 6.575 
600.00 51.184 89.553 65.541 —06,303 14.407 —110.035 -—76.537 — 60.344 5.253 
700.00 53.129 97.591 69.557 —51.086 19.624 -119.400 -77.433 —57.572 4.296 
800.00 54,994 104.807 73.520 — 45.680 25.030 —129.526 -—78.244 —54.679 3.570 
900.00 56.814 111.390 77.367 — 40.089 30.621 —140.340 -131.770 — 50.535 2.933 
1000.00 58.605 117.469 81.077 — 34.318 36.392 —151.787- ~—130.797 — 41.560 PANE 
1100.00 60.378 123.138 84.646 — 28.369 42.341 -—163.820 -129.707 — 32.688 1.552 
1200.00 62.138 128.467 88.078 — 22.243 48.467 -—176.403  -128.500 — 23.921 1.0414 
1243.00 62.892 130.668 89.513 — 19.555 Sillo® —181.975 -127.945 — 20.183 0.848 
References 
Phase H/S Cy Remarks 
SOL Mil Mi1 Tk1 MPT= 1243. 
170.552 PALLADIUM DISULFIDE PdS2 
Phase if Cy S —(G—H298)/T H H-H298 G AH AG; log Ky 
[K] [ J/(K mol) ] kJ / mol ] [ - 
SOL 298.15 65.889 87.864 87.864 — 78.241 0.000 —104.438  -78.241 —74.046 12.972 
300.00 66.009 88.272 87.865 —78.119 0.122 — 104.601 —78.251 —74.020 12.888 
400.00 70.780 107.981 90.520 -71.257 6.984 -114.449 -83.188 — 72.353 9.448 
500.00 13835 124.121 95.675 —64.018 14.223 -—126.078 -86.451 — 69.308 7.241 
600.00 HONS 137.800 101.584 —56.512 21.729 -—139.192  -88.847 — 65.635 5.714 
700.00 78.277 149.706 107.627 —48.785 29.456 —153.580  -90.543 —61.628 4.599 
800.00 80.168 160.284 113.560 — 40.862 37.379 —169.089 -92.197 — 57.386 3.747 
900.00 81.961 169.830 119.290 — 32.755 45.486 —185.602 -199.413 — 50.629 2.938 
1000.00 83.693 178.556 124.787 —24.472 53.769 —203.028 -197.764 — 34.185 1.786 
1100.00 85.384 186.612 130.046 —16.018 62.223 —221.291 -196.011 —17.911 0.851 
1200.00 87.048 194.113 135.075 -—7.396 70.845 -—240.332 -194.157 — 1.801 0.078 
1245.00 87.790 197.331 137.268 -—3.462 74.779 —249.139 -193.289 5.396 —0.226 
References 
Phase H/S Cp Remarks 
SOL Mit Mit Mi4 MPT= 1245. 


1170 


Pd4S TETRAPALLADIUM SULFIDE 457.746 

Phase iT) Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] (ell) liek kJ / mol [ - 

SOL 298.15 114.961 180.665 180.665 —69.036 0.000 — 122.901 — 69.036 — 68.236 11.955 
300.00 115.052 181.377 180.667 —68.823 0.213 —123.236 -69.058 —68.231 11.880 
400.00 119.930 215.143 185.238 -—57.074 11.962 — 143.131 —72.436 —67.690 8.839 
500.00 124.809 242.429 194.031 — 44.837 24.199 — 166.052 —74.890 — 66.237 6.920 
600.00 129.687 265.615 204.076 —32.112 36.924 — 191.482 -76.743 — 64.320 5.600 
700.00 134.566 285.973 214.350 — 18.900 50.136 —219.081 — 78.055 —62.141 4.637 
800.00 139.444 304.260 224.464 -—5.199 63.837 -248.607 -79.142 —59.792 3.904 
900.00 144.323 320.966 234.271 8.989 78.025 -—279.880 -132.802 —56.165 3.260 
1000.00 149.201 336.424 243.723 23.665 92.701 —312.759 -131.815 — 47.700 2.492 
1100.00 154.080 350.874 252.814 38.829 107.865 —347.132 -130.561 — 39.347 1.868 

References 

Phase H/S C, Remarks 

SOL Mit Mit Tk1 DPT= 1034. (LIQ + Pd) 

PdTe PALLADIUM TELLURIDE 234.020 

Phase Ti Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [IK rt) i) IL kJ / mol ] [ - ] 

SOL 298.15 51.301 89.621 89.621 —37.656 0.000 -64.377 -37.656 — 38.342 SHI AIT/ 
300.00 Dilroe) 89.939 89.622 — 37.561 0.095 -—64.543 -37.657 — 38.346 6.677 
400.00 52.618 104.881 91.651 — 32.364 5.292 -74.316 -37.781 — 38.562 5.036 
500.00 53.911 116.761 95.524 — 27.037 10.619 —85.418 — 38.058 — 38.728 4.046 
600.00 55.204 126.705 99.914 — 21.582 16.074 -—97.605 — 38.480 — 38.825 3.380 
700.00 56.497 HS Dyoilie 104.370 — 15.997 21.659 -—110.715  -—39.047 —38.840 2.898 
800.00 57.789 142.940 108.723 — 10.282 27.374 —124.634  -57.380 — 36.883 2.408 
900.00 59.082 149.821 112.913 — 4.439 SiS 2.1\ 7/ -—139.278 -58.213 — 34.270 1.989 
993.00 60.285 155.689 116.648 Voll le 38.768 -—153.488 -58.919 —31.760 1.671 

References 

Phase H/S C, Remarks 

SOL Mit Mit Tk1 MPT= 993. 


140.908 


Phase 


SOL-A 


SOL—B 


LIQ 


1 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 

1068.00 


1068.00 
1100.00 
1200.00 
1204.00 


1204.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3780.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


in ds 


Hut 
Hut 
Hu1 


[SS 


Cp 


27.475 
27.478 
28.300 
Pas ETS) 
31.546 
33.424 
35.659 
37.969 
40.279 
41.850 


38.451 
38.451 
38.451 
38.451 


42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 
42.970 


Cp 


Hut 
Hu1 
Hu1 


PRASEODYMIUM 


S  ~(G-+H298)/T 


J/(K mol) 


73.931 
74.101 
82.093 
88.561 
94.145 
99.148 
103.752 
108.085 
112.205 
114.906 
2.965 
117.872 
119.007 
122.353 
122.481 
5.720 
128.201 
131.497 
134.681 
137.646 
140.419 
143.024 
145.480 
147.804 
150.008 
152.104 
154.103 
156.013 
157.842 
159.596 
161.281 
162.903 
164.466 
165.974 
167.430 
168.839 
170.204 
171.526 
172.809 
174.054 
175.265 
176.442 
177.361 


Remarks 


Hu1 


H H-H298 G 
el kJ / mol 
73.931 0.000 0.000 — 22.043 
73.932 0.051 0.051 — 22.180 
75.016 2.831 2.831 — 30.006 
77.097 5.732 SE hey — 38.548 
79.482 8.798 8.798 — 47.689 
81.940 12.045 12.045 — 57.358 
84.382 15.496 15.496 —67.506 
86.777 19.177 19.177 — 78.100 
89.116 23.090 23.090 —89.116 
90.672 25.882 25.882 —96.838 
3.167 
90.672 29.049 29.049 — 96.838 
91.480 30.280 30.280 — 100.628 
93.915 34.125 34.125 -— 112.698 
94.010 34.278 34.278 -113.188 
6.887 
94.010 41.165 41.165 — 113.188 
96.658 45.291 45.291 — 125.656 
99.262 49.588 49.588 — 138.967 
101.723 53.884 53.884 — 152.585 
104.056 58.181 58.181 — 166.489 
106.272 62.478 62.478 — 180.663 
108.383 66.775 66.775 — 195.089 
110.397 71.072 71.072 — 209.754 
Hieses 75.369 75.369 — 224.646 
114.168 79.666 79.666 — 239.752 
115.938 83.963 83.963 — 255.064 
117.639 88.260 88.260 —270.570 
119.276 92.557 92.557 — 286.263 
120.854 96.854 96.854 —302.136 
122.377 Oe Sie One —318.180 
123.848 105.448 105.448 — 334.390 
125.271 109.745 109.745 — 350.759 
126.649 114.042 114.042 — 367.281 
127.984 i iltsheskeye) —“f ae} chsh) — 383.952 
129.279 122.636 122.636 — 400.766 
130.537 126.933 126.933 -—417.718 
131.759 Cie2oOMmnolEZoO — 434.805 
132.948 isin eke ey27/ — 452.022 
134.104 139.824 139.824 — 469.366 
SSr2o 144.121 144.121 — 486.832 
136.329 148.418 148.418 -—504.418 
137.188 15855 15i1c855 —518.570 


BPT= 3780., L= 296.78 kJ 


AH AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


ave 


ae 


Prig] 


Phase ili 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


References 
Phase nl ES) 


GAS Hu 


—S—— 


Hu1 


J/(K mol) 


189.808 
189.940 
196.229 
201.405 
205.869 
209.811 
213.343 
216.540 
219.455 
222.129 
224.590 
226.862 
228.967 
230.924 
232.747 
234.453 
236.052 
237.557 
238.976 
240.320 
241.594 
242.806 
243.960 
245.063 
246.117 
247.128 
248.098 
249.031 
249.929 
250.794 
251.629 
252.436 
253.216 
253.971 
254.703 
255.412 
256.100 
256.769 


PRASEODYMIUM (GAS) 


S  ~(G-H298)/T 4 H-H298 G 

1[ kJ / mol 
189.808 355.640 0.000 299.049 
189.808 355.680 0.040 298.698 
190.658 357.868 2.228 —-279.377 
192.304 360.191 4.551 259.488 
194.201 362.641 7.001 239.119 
196.155 365.199 9.559 218.332 
198.086 367.845 12.205 ~—«‘197.171 
199.962 370.560 14.920 175.674 
201.768 373.328 «17.688 += 153,872 
203.499 376.133 20.493 131.791 
205.155 378.962 23.322 109.454 
206.739 381.801 26.161 86.879 
208.252 384.640 29.000 64.087 
209.699 387.476 31.836 41.091 
211.084 390.302 34.662 17.906 
212.409 393.115 37.475 5.455 
213.678 395.913 40.273 -28,981 
214.896 398.696 43.056 -52.662 
216.065 401.463 45.823  -76.489 
217.188 404.217 48.577 -100.455 
218.269 406.956 51.316 124.551 
219.309 409.681 54.041 -148.771 
220.313 412.394 56.754 -173.110 
221.281 415.095 59.455 -197.562 
222.216 417.784 62.144 222.121 
223.120 420.462 64.822 -246.784 
223.995 423.130 67.490 271.545 
224.842 425.788 70.148  -296.402 
225.663 428.436 72.796  -321.350 
226.460 431.075 75.435 + +—346.387 
227.234 433.705 78.065 -371.508 
227.985 436.326 80.686 396.712 
228.716 438.939 83.299 -421,994 
229.427 441.544 85.904 -447.354 
230.119 444.141 88.501 472.788 
230.793 446.731 91.091 -498.294 
231.450 449.312 93.672  -523.869 
232.091 451.886 96.246  -549.513 
232.716 454.452 98.812 575.223 


257.419 


AH; AG; 
355.640 321.091 
355.629 320.877 
355.038 309.383 
354.458 298.036 
353.843 286.809 
353.154 275.690 
352.349 264.676 
351.383 253.774 
350.238 242.988 
345.854 232.419 
344.837 222.152 
336.510 212.535 
335.053 203.053 
333.592 193.675 
332.121 184.396 
330.636 175.208 
329.137 166.109 
327.623 157.093 
326.094 148.157 
324.550 139.298 
322.993 130.513 
321.421 1217799 
319.837 113.153 
318.241 104.574 
316.633 96.059 
315.014 87.607 
313.385 79.214 
311.746 70.879 
310.097 62.602 
308.439 54.379 
306.772 46.210 
305.097 38.094 
303.413 30.028 
301.721 22.012 
300.021 14.044 
298.313 6.124 

0.000 0.000 
0.000 0.000 
0.000 0.000 


140.908 


log Ks 
[ = 


— 56.254 
— 55.870 
— 40.401 
— 31.136 
— 24.969 
—20.572 
—17.282 
— 14.729 
= 12.692 
—4 1.087 
- 9.670 
— 8.540 
=7.516 
—6.744 
—6.020 
- 5.383 
— 4.820 
— 4.319 
—3.869 
—3.465 
—3.099 
—2.1 06 
— 2.463 
—2.185 
- 1.930 
=1,695 
-— 1.478 
=1.277 
- 1.090 
—0.916 
—0.754 
— 0.603 
—0.461 
—0.329 
- 0.204 
—0.086 
0.000 
0.000 
0.000 


] 


380.620 


Phase is 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
966.00 


LIQ 966.00 
1000.00 
1100.00 
1200.00 
1300.00 


References 


Phase int as} 


SOL Pa2 
LIQ Pa2 


Cp 


101.679 
101.787 
106.612 
110.390 
113.756 
116.927 
Weis 
123.003 
124.966 


146.440 
146.440 
146.440 
146.440 
146.440 


S  ~(G-+H298)/T 


J/(K mol) 


192.464 
193.093 
223.077 
247.283 
267.711 
285.487 
301.301 
315.609 
324.382 

48.943 
373.326 
378.391 
392.348 
405.090 
416.812 


PRASEODYMIUM BROMIDE 


H H-H298 G 

let kJ / mol 
192.464 -891.192 0.000  -948.575 
192.466 -891.004 0.188 -948.932 
196.521 -880.570 10.622 -969.801 
204.329 -869.715 21.477 -993.357 
213.234 -858.505 32.687 -1019.132 
222.313 — 846.970 44,222 -1046.811 
231.216  -835.123 56.069 -1076.164 
239.810 — 822.973 68.219 -1107.021 
245.291 -814.790 76.402 -1128.143 

47.279 

245.291 -—767.511 123.681 -—1128.143 
249.731 -—762.532 128.660 -—1140.923 
262.072 -747.888 143.304 -1179.471 
273.467 —733.244 157.948  -1219.352 
284.049 -718.600 172.592 -1260.455 


AH; AGy 
-—891.192 -858.461 
=891.265 —858.257 
-—935.334 —838.069 
—932.918 -—814.029 
-930.352 -—790.490 
=927.667 \ —767.390 
-924.892 -—744.682 
=922,060)  —722:326 
-—920.160 -—707.746 
— 872.881 —707.746 
-871.180 -—701.964 
=669.385;'' =685.185 
—864.255 —-—668.667 
—866.456 —652.009 


1173 


PrBr3 


log Ky 
[ = 


150.399 
149.436 
109.441 
85.041 
68.818 
57.263 
48.623 
41.923 
38.270 


38.270 
36.667 
32.537 
29.106 
26.198 


] 


1174 


PrBr3[g] 


Phase ¥ 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nv s 


GAS Pa2 


——= 


Pa2 


PRASEODYMIUM BROMIDE (GAS) 


S 


J/(K mol) 


401.154 
401.649 
424.926 
443.256 
458.435 
471.440 
482.849 
493.030 
502.230 
510.626 
518.347 
525.492 
532.136 
538.342 
544.161 
549.633 
554.793 
559.673 
564.297 


—(G-H298)/T H H—-H298 G 

Ii kJ / mol 
401.154  -594.546 0.000 -714.150 
401.156  -594.398 0.148 -714.893 
404.319 -586.303 8.243 -756.274 
410.338 -578.087 16.459 -799.715 
417.124  -569.760 24.786 -844.821 
423.977 -561.322 33.224 -891.330 
430.637 -552.776 41.770 -939.056 
437.014 -544.132 50.414  -987.859 
443.083 -535.399 59.147 -1037.629 
448.847 -526.589 67.957 -1088.278 
454.322 —517.715 9 761831 —1189;732 
459.525 -508.789 85.757 -1191.928 
464.477 -499.823 94.723 -1244.814 
469.197  -490.827 103.719 -1298.341 
473.702 —481.812 112.734 -1352.469 
478.009 —472.786 121.760 -1407.161 
482.133 -463.757 130.789 -1462.385 
486.087 -454.733 139.813 -1518.111 
489.883 —445.717 148.829 -1574.311 


AH AG; 
-594.546  -624.036 
-594.659  -624.218 
-641.067 -624.542 
-—641.290  -620.387 
-641.606 -616.178 
—642.019 -611.909 
-—642.545  -607.574 
-643.218 -603.163 
-—644.046  -598.670 
-—648.086 -593.992 
-—648.726 -—589.046 
-656.645  -583.482 
—65/.6063) 8 —O7/.6110 
-658.660  -572.078 
—659.645 -—566.274 
—660.628 -560.408 
-661.615 -554.484 
-—662.615 -—548.505 
— 663.631 — 542.473 


380.620 


log K; 
[ = 


109.328 
108.686 
81.557 
64.811 
53.643 
45.661 
39.670 
35.007 
31.271 
28.206 
25.641 
23.445 
ZAG oS 
19,922 
18.487 
IAAI, 
16.091 
15.079 
14.168 


] 


247.266 


Phase 


SOL 


LIQ 


= 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1059.00 


1059.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase 


SOL 
LIQ 


H/S 


Nb1/Pa2 
Dw1 


Cp 


98.970 

99.138 
105.494 
110.731 
115.560 
1197925 
123.732 
127.780 
132.641 
136.199 


133.888 
133.888 
133.888 
133.888 
133.888 
133.888 


Cp 


Pa2 
Dw1 


PRASEODYMIUM CHLORIDE 


S  ~(G-+H298)/T 


J/(K mol) 


153.302 
153.915 
183.381 
207.489 
228.113 
246.253 
262.510 
277.313 
291.017 
298.719 

47.805 
346.525 
351.610 
363.260 
373.977 
383.899 
393.136 


H H-H298 G 

ik II kJ / mol 
153.302 -1056.899 0.000 -1102.606 
153.304 -1056.716 0.183 -1102.890 
157.279 -1046.458 10.441 -1119.811 
164.980 -1035.645 21.254  -1139.389 
173.823 -1024.325 32.574 -1161.193 
182.900 -1012.552 44347 -1184.929 
191.853 -1000.373 56.526 -1210.381 
200.538 -987.801 69.098  -1237.383 
208.908 -974.790 82.109 -1265.807 
213.698 -966.862 90.037 -1283.206 

50.626 

213.698  -916.236 140.663 -1283.206 
218.745 -910.747 146.152 -1297.518 
230.309 -897.358 159.541  -1333.270 
240.954  -883.969 172.930 -1370.139 
250.814 -870.580 186.319 -1408.039 
259.998 -857.191 199.708 -1446.896 


AHy AG; 
-—1056.899 -980.780 
— 1056.861 — 980.308 
-1054.584 -955.124 
-—1052.028 -930.549 
—1049.227 -906.513 
-1046.217 -882.962 
-—1043.046 -859.855 
—1039.744 -837.153 
-—1036.257 -814.828 
-1034.066  -801.826 

-—983.440 -—801.826 
-—985.034 -794.730 
ISO e002 
-984.573 —760.232 
—981.153  —743.103 
-977.744  -726.219 


173 


PrCl3 


log K; 
[ = 


171.829 
170.687 
124.726 
97.214 
78.919 
65.887 
56.143 
48.587 
42.562 
39.550 


39.550 
37.739 
33.848 
30.546 
27.726 
25.289 


] 


1176 


PrCl3j[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al WS 


GAS Pa2 


Pa2 


J/(K mol) 


373.962 
374.447 
397.347 
415.492 
430.567 
443.509 
454.876 
465.028 
474.208 
482.589 
490.298 
497.433 
504.070 
510.271 
516.084 
521.552 
526.710 
531.586 


PRASEODYMIUM CHLORIDE (GAS) 
S -(G-H298)/T H H—-H298 G 

[ kJ / mol 
373.962 -—731.363 0.000  -842.860 
373.964  -/731.218 0.145  -843.552 
377.072 — 723.253 8.110  -882.192 
383.003 —715.119 16.244 -922.865 
389.709 -—706.848 24.515 —965.188 
396.492  -698.451 32.912 -—1008.907 
403.094 -689.937 41.426 -1053.838 
409.421 -—681.317 50.046 -1099.842 
415.448 —672.603 58.760 -1146.811 
421176 —663:810 67.553 —1194.657 
426.620 -654.949 76.414 -1243.307 
431.796 -646.035 85.328 -—1292.698 
436.724  -637.078 94.285 -1342.777 
441.423  -628.091 103.272 -1393.497 
445.909 —619.083 112.280 -1444.818 
450.200 —610.064 121.299 -1496.702 
454.308 —601.041 130.322 -1549.118 
458.248 -592.021 139.342 -1602.035 
462.032 —583.011 148.352 -1655.427 


536.208 


AH; AG; 
-731.363 —-721.034 
-—731.363 —720.970 
=—131,379  —717.505 
-731.502 -—714.025 
—731.750 —710.508 
=732.116 —706.941 
-732.610.. —703.312 
-733.260  —699.613 
-734.070 -695.832 
=/38:097 69869 
-738.728 —687.638 
-—746.639 -—682.791 
—747.651 — 677.841 
—748.644  —-—672.820 
-749.627 —667.733 
~750.609 —662.585 
—151099) | —657.378 
=e soy (SSNS 
-—753.626  -—646.801 


247.266 


log K; 
[ = 


126.322 
125.532 
93.697 
74.594 
61.855 
52.753 
45.922 
40.604 
36.347 
32.854 
29.932 
27.435 
25.291 
23.430 
| JE 
20.359 
19.077 
17.928 
16.893 


] 


197.903 


Phase 1 
[K] 


SOL 29810 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1672.00 


LIQ 1672.00 
1700.00 
1800.00 


References 


Phase nt fs 


SOL Pa2 
LIQ Pa2 


C 


92.634 

92.785 

99.650 
104.684 
108.438 
111.209 
113.219 
114.668 
115.741 
116.621 
117.486 
118.513 
119.880 
121.762 
124.335 
126.713 


130.750 
130.750 
130.750 


J/(K mol) 


WAN 
121.784 
149.472 
172.276 
191.711 
208.646 
223.635 
237.058 
249.198 
260.271 
270.455 
279.898 
288.728 
297.059 
304.996 
310.519 

34.283 
344.802 
346.973 


PRASEODYMIUM FLUORIDE 
S  -~(G-+H298)/T H H-H298 G 
ipa kJ / mol 
121.211 -1689.081 0.000 -1725.220 
121.212 -1688.909 0.172 -1725.445 
124.941 -1679.269 9.812 -1739.057 
132.193 -1669.040 20.041 -1755.178 
140.533 -1658.374 30.707 -1773.401 
149.080 -1647.385 41.696 -1793.437 
157.481 -1636.158 52.923 -1815.065 
165.590 -1624.760 64.321 -1838.112 
173.353 -1613.237 75.844 -1862.434 
180.759 -1601.618 87.463 -1887.916 
187.815 -1589.913 99.168 -1914.459 
194.539 -1578.115 110.966 -1941.982 
200.955 -1566.199 122.882 -1970.418 
207.087 -1554.122 134.959 -1999.711 
212.960 -1541.824 147.257 -2029.817 
217.043 -1532.789 156.292 -2051.976 
57.321 
217.043 -1475.468 213.613 -2051.976 
219.165 -1471.807 217.274 -2061.661 
226.475 -1458.732 230.349 -2096.736 


354.447 


AHs AGy 
—1689.081 -1612.482 
-—1689.047 -1612.007 
—1687.007 -1586.625 
—1684.724 -1561.790 
—1682.333 —1537.427 
SWEVASEITA Sakai} 4hel7/ 
—1677.549 -1489.851 
—1675.304 -1466.525 
-—1673.214 -1443.441 
—1674.345 -1420.465 
—1672.078 -—1397.485 
-—1677.066 -1374.130 
—1675.091 —1350.900 
WSEAS) USHAT Sh 7/ 
—1670.659 -—1304.880 
—1668.822 -—1288.461 
—1611.501 -1288.461 
—1610.642 -1283.058 
—1607.583 -—1263.877 


st Wa 


PrF3 


log Kg 
[ a 


282.500 
280.675 
207.192 
163.159 
133.845 
112.936 
Seca 
85.115 
75,398 
67.452 
60.831 
55.213 
50.403 
46.239 
42.600 
40.253 


40.253 
39.424 
36.677 


1178 


PrF3[g] PRASEODYMIUM FLUORIDE (GAS) 197.903 

Phase aT) C, S —(G-H298)/T H H—-H298 G AH; AG log Ky 
[K ] ($5 (Ss rel) 1 I kJ / mol ] [ - ] 

GAS 298.15 72.391 339.444 339.444 -1258.129 0.000 -—1359.334 -1258.129 -1246.597 218.399 
300.00 72.498 339.893 339.446 -1257.995 0.134 -1359.963 -—1258.133 -1246.525 217.039 
400.00 76.638 361.376 342.347 -1250.517 7.612 -1395.068 -1258.255 -1242.635 162.272 
500.00 79.287 SASL I 347.948  -1242.714 15.415 -14382.103 -1258.398 -1238.715 129.408 
600.00 81.348 393.422 354.338 -1234.679 23.450  -—1470.732 -—1258.638 -1234.758 107.495 
700.00 83.061 406.094 360.847 -1226.456 31.673 -—1510.722 -—1258.988 -1230.752 91.840 
800.00 84.514 417.283 367.216 -1218.075 40.054 -1551.901 -—1259.467 -1226.687 80.094 
900.00 85.747 427.310 373.345 -1209.561 48.568 -—1594.140 -1260.105  -1222.553 70.955 
1000.00 86.786 436.400 379.203 -1200.932 57.197 -—1637.332 -1260.910 -1218.339 63.640 
1100.00 87.649 444.713 384.786  -1192.209 65.920  -—1681.394 -1264.936 -1213.943 57.645 
1200.00 88.352 452.371 390.103 -1183.408 74.721 -1726.253 -1265.572 -1209.279 52.639 
1300.00 88.910 459.466 395.170 -1174.544 83.585 -1771.849 -1273.494 -1203.997 48.377 
1400.00 89.335 466.071 400.001 -1165.630 92.499  -1818.130 -1274.522 -1198.612 44.721 
1500.00 89.641 472.246 404.613 -1156.681 101.448 -1865.049 -1275.535 -1193.155 41.549 
1600.00 89.842 478.038 409.023 -1147.706 110.423 -1912.566 -1276.541  -1187.630 38.772 
1700.00 89.950 483.488 413.245 -1138.715 119.414 -1960.645 -1277.550 -1182.042 36.320 
1800.00 89.978 488.631 417.292 -1129.718 128.411 -2009.254 -1278.569 -1176.395 34.138 
1900.00 89.939 493.495 421.175 -1120.722 137.407 -2058.362 -1279.604 -1170.690 32.185 
2000.00 89.846 498.106 424.908 -1111.732 146.397 -2107.944 -1280.660 -1164.931 30.425 

References 

Phase H/S Cy 

GAS Pa2 Pa2 

PrH2 PRASEODYMIUM DIHYDRIDE 142.924 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) ih kJ / mol ] [ - ] 

SOL 298.15 41.094 56.902 56.902 — 198.322 0.000 —215.287 -198.322 — 154.283 27.030 
300.00 41.129 Byfa ile 56.903 — 198.246 0.076 —215.393 -198.350 — 154.009 26.815 
400.00 43.012 69.247 58.539 — 194.039 4.283 —221.738 -199.829 -— 139.004 18.152 
500.00 44.894 79.047 61.690 — 189.644 8.678 —229.167 -201.258 — 123.632 12.916 
600.00 46.777 87.398 65.295 — 185.060 13.262 —237.499 -202.669 -— 107.974 9.400 
700.00 48.660 94.750 68.988 — 180.288 18.034 —246.613 -—204.082 —92.080 6.871 
800.00 50.543 101.371 72.628 — 175.328 22.994 —256.425 -—205.525 —75.982 4.961 
900.00 52.426 107.433 76.163 -— 170.180 28.142 —266.869 -207.033 —59.699 3.465 
1000.00 54.308 113.054 79.575 — 164.843 33.479 —277.897 -—208.613 — 43.245 2.259 
1100.00 56.191 118.318 82.860 — 159.318 39.004 —289.468 -213.316 — 26.535 1.260 
1200.00 58.074 123.288 86.024 — 153.605 44.717 —301.550 -214.526 —9.500 0.414 

References 

Phase Il HS Cy 

SOL Nb1,B2 B2,e 


521.621 


Phase 


SOL 


LIQ 


= 
[K] 


296-15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1011.00 


1011.00 
1100.00 
1200.00 
1300.00 


References 


Phase 


SOL 
LIQ 


Int FS 


Nb1/Pa2 
Dw1 


(= 


Cp 


99.724 

99.847 
105.381 
109.621 
113.231 
116.500 
119.583 
122.581 
125/074 
125.902 


142.256 
142.256 
142.256 
142.256 


Cp 


Pa2,e 
Pa2,Dw1 


S 


J/(K mol) 


228.865 
229.482 
259.009 
282.996 
303.308 
321.011 
336.770 
351.029 
364.098 
365.474 

52.559 
418.033 
430.035 
442.413 
453.799 


PRASEODYMIUM IODIDE 


—(G—-H298)/T H H-H298 G 

tl kJ / mol 
228.865  -654.378 0.000 -722.614 
228.867 -654.193 0.185 -—723.038 
232.855 -643.916 10.462  -747.520 
240.558 -633.159 21.219 -774.657 
249.366 -622.013 32.365 -803.998 
258.363 -610.524 43.854 -835.232 
267.196 -—598.719 55.659 ~868.135 
275.731  -586.610 67.768 -—902.536 
283.923 -574.203 80.175 -938.301 
284.803  -572.820 81.558  -942.314 

aie 167 

284.803 -519.683 134.695 -942.314 
296.075  -507.022 147.356 -—980.060 
307.762 -492.797 161.581 -1023.692 
318.563 -478.571 175.807 -1068.510 


AH; AG; 
-—654.378 -—648.630 
-—654.395  —-—648.594 
-679.356 -—645.685 
—743.791 — 631.073 
—741.337 -—608.757 
-—738.740  -—586.864 
—736.044  -—565.350 
—733.287  -—544.179 
—730.473  -—523.317 
-730.160 —521.040 
-—677.023  —521.040 
-676.174 -507.383 
-671.496 -—492.245 
-—674.147 —476.931 


L799 


Pri3 


log Ky 
[ = 


113.637 
112.930 
84.318 
65.928 
52.997 
43.792 
36.914 
31.583 
27.335 
26.920 


26.920 
24.094 
21.427 
19.163 


] 


1180 


Pri3[g] PRASEODYMIUM IODIDE (GAS) 521.621 
Phase Tf C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) I kJ / mol ] [ - 
GAS 298.15 81.558 430.187 430.187 —379.070 0.000 —507.330 -379.070 — 433.346 75.920 
300.00 81.587 430.692 430.189 — 378.919 0.151 —508.127 -379.121 — 433.683 75 
400.00 82.495 454.303 433.402 - 370.709 8.361 —552.431 -406.149 — 450.596 58.842 
500.00 83.292 472.794 439.497 — 362.421 16.649 —598.819 -473.053 — 455.234 47.558 
600.00 84.233 488.062 446.355 — 354.046 25.024 —646.883 -473.370 — 451.642 39.319 
700.00 85.229 501.121 453.268 -— 345.573 33.497 —696.358 -473.789 — 447,989 33.429 
800.00 86.197 512.566 459.980 — 337.001 42.069 -747.054 -474.326 —444 269 29.008 
900.00 87.091 SPT 466.400 — 328.336 50.734 —798.830 -475.013 — 440.472 25.564 
1000.00 87.883 531.989 472.505 -—319.586 59.484 —851.575 -475.857 — 436.591 22.805 
1100.00 88.561 540.397 478.300 —310.763 68.307 -—905.200 -479.915 — 432.523 20.539 
1200.00 89.122 548.128 483.802 — 301.878 77.192 -—959.632 -480.577 — 428.185 18.638 
1300.00 89.568 555.280 489.028 — 292.943 86.127 -1014.807  -488.519 — 423.228 17.006 
1400.00 89.904 561.931 494.001 — 283.968 95.102 -1070.671 -489.563 —418.166 15.602 
1500.00 90.138 568.142 498.739 -—274.965 104.105  -1127.178 -490.587 — 413.031 14.383 
1600.00 90.279 573.964 503.260 —265.944 113.126 -1184.287 -491.601 — 407.827 13.314 
1700.00 90.337 579.440 507.582 —256.912 122.158 -1241.960 -492.615 — 402.560 12.369 
1800.00 90.324 584.603 Sieg —247.879 131.191 -1300.164 -493.635 — 397.233 aeya/ 
1900.00 90.250 589.485 515.685 —238.850 140.220 -1358.871 -494.669 — 391.850 NOMS 
2000.00 90.128 594.111 519.491 -—229.830 149.240 -1418.053 -495.722 — 386.411 10.092 
References 
Phase Mn S C, 
GAS Pa2 Pa2 
PrO1.833 PRASEODYMIUM 1.833—OXIDE 170.187 
Phase Hi C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) j [ kJ / mol ] [ - 
SOL-A 298.15 63.268 79.914 79.914 —943.576 0.000 -—967.402 -943.576 — 889.394 155.818 
300.00 63.448 80.306 79.916 —943.459 0.117 —967.551 -943.559 — 889.058 154.799 
400.00 70.875 99.663 82.505 — 936.712 6.864 -—976.578 -942.312 — 871.063 113.749 
500.00 76.032 116.057 87.617 —929.356 14.220 -—987.385 -940.656 — 853.437 89.158 
600.00 80.297 130.305 93.570 -—921.535 22.041 -999.718 -938.791 — 836.165 72.795 
700.00 84.140 142.975 99.739 -913.311 30.265 -1013.393 -936.792 —819.218 61.131 
760.00 86.330 149.984 103.432 —908.196 35.380 -1022.184 -935.544 —809.192 55.616 
2.092 1.590 
SOL-B 760.00 87.162 152.076 103.432 — 906.606 36.970  -1022.184 -933.954 — 809.192 55.616 
800.00 89.186 156.599 105.978 — 903.079 40.497 -1028.358 -933.065 —802.648 52.408 
900.00 94.224 167.394 112.208 — 893.908 49.668 -1044.563 -930.691 — 786.486 45.646 
1000.00 99.239 177.581 118.241 — 884.235 59.341 -1061.817 -928.098 —770.600 40.252 
1100.00 104.241 187.275 124.079 — 874.061 69.515 -1080.063 -928.325 — 754.892 35.847 
References 
Phase H/ S$ Cp 
SOL-A Fi4/We1 Pal 
SOL-B Pal Pal 


] 


] 
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172.906 PRASEODYMIUM DIOXIDE PrO2 

Phase il Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] — IO) I || kJ / mol = [ - 

SOL 298.15 72.935 79.914 79.914 —949.350 0.000 -973.176 -949.350 — 889.969 155.919 
300.00 73.130 80.366 79.916 -—949.215 0.135 -—973.325 -949.320 — 889.601 154.893 
400.00 80.859 102.571 82.891 —941.478 7.872 —982.506 -947.334 —869.977 113.607 
500.00 85.780 Wee 88.738 — 933.133 16.217 —993.719 -944.949 — 850.909 88.894 
600.00 89.597 137.160 95.507 — 924.358 24.992 -1006.654 -942.399 — 832.338 72.461 
700.00 92.891 151.224 102.482 —915.230 34.120 -1021.087 -939.774 —814.201 60.756 
800.00 95.907 163.827 109.375 —905.789 43.561 -1036.850 -937.120 —796.444 52.002 
900.00 98.762 175.289 116.072 — 896.054 53.296 -1053.815 -934.472 -779.018 45.213 
1000.00 101.516 185.838 122.528 — 886.040 63.310 -1071.878 -931.832 — 761.887 39.797 
1100.00 104.205 195.640 128.734 — 875.753 73.597 -1090.957 -—932.245 —744.927 35.374 

References 

Phase aS Cp 

SOL Nbi/We1 e 

329.814 PRASEODYMIUM OXIDE Pr203 

Phase aE Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] (SN it) IL kJ / mol ] [ - 

SOL 298.15 117.984 155.645 155.645 -1809.664 0.000 -1856.069 -1809.664 -1720.237 301.378 
300.00 118.172 156.375 155.647 -1809.446 0.218 -—1856.358 -1809.629 -1719.683 299.423 
400.00 125.671 191.500 160.385 -1797.218 12.446 -1873.818 -—1807.418  -1690.021 220.694 
500.00 130.505 220.091 169.556 -1784.396 25.268 -1894.442 -—1804.987 -1660.952 173.518 
600.00 134.290 244.230 180.041 -—1771.151 38.513 -1917.689 -1802.612 -1632.370 142.110 
700.00 137.580 265.182 190.740 -1757.555 52.109 -1943.182 -1800.393 -1604.174 119.705 
800.00 140.606 283.753 201.228 -1743.644 66.020 -1970.646 -1798.389 -1576.283 102.921 
900.00 143.479 300.481 211.342 -1729.438 80.226  -1999.871 -1796.654 -1548.627 89.880 
1000.00 146.256 315.742 221.0380 -1714.951 94.713  -2030.694 -1795.185 -—1521.150 79.457 
1100.00 148.971 329.810 230.287 -1700.189 109.475 -2062.980 -1800.066 -1493.621 70.926 
1200.00 151.644 342.887 239.132 -1685.158 124.506 -2096.623 -1798.049 -1465.849 63.807 
1300.00 154.287 355.130 247.589 -1669.861 139.803 -2131.5380 -—1810.458 -1437.123 57.744 
1400.00 156.908 366.659 255.686 -1654.301 155.363 -2167.625 -1808.912 -1408.461 52.550 
1500.00 159.513 377.574 263.451 -1638.480 171.184 -2204.841 -—1807.147 -1379.918 48.053 
1600.00 162.106 387.952 270.911 -1622.399 187.265 -2243.122 -1805.160  -1351.500 44.122 
1700.00 164.690 397.857 278.089 -1606.059 203.605 -2282.416 -1802.952 -1323.212 40.657 
1800.00 167.266 407.343 285.008 -—1589.462 220.202 -2322.679 -—1800.522 -1295.061 37.582 

References 

Phase H/S Cy 

SOL Fi4,Pat Pal 


] 
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Pr7012 7—PRASEODYMIUM 12—OXIDE 1178.346 
Phase W Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K]. [—————J/ (K mol) Jet kJ / mol i, Ae 
SOL 298.15 422.875 560.656 560.656 -6509.999 0.000 -6677.159 -—6509.999 -6155.873 1078.483 
300.00 423.488 563.274 560.664 -6509.216 0.783 -6678.198 —6509.898 -6153.676 1071.450 
400.00 448.692 688.861 577.616 -6465.501 44.498 -6741.046 —6503.470 -6035.863 788.203 
500.00 465.943 790.922 610.387 -6419.732 90.267 -—6815.192 -6496.363 -5919.782 618.435 
600.00 480.063 SW Tall ov 647.844 -6872.414 137.585 -6898.705 —6489.461 -5805.121 505.381 
700.00 492.705 952.117 686.071 -—6323.767 186.232 -—6990.249 -6483.076 -5691.577 424.711 
800.00 504.559 1018.689 723.564 -6273.899 236.100 -7088.850 -6477.383 -5578.904 364.265 
900.00 515.955 1078.778 759.747 -6222.871 287.128 -7193.771 -6472.557 -5466.893 317.290 
1000.00 SAO S/ GES 7/ 794.435 -6170.718 339.281 -7304.434 -6468.563 -5355.374 279.736 
1100.00 537.993 1184.465 827.615 -6117.463 392.536 -7420.375 -6486.693 -5243.565 248.996 
References 
Phase Hiss Cp 
SOL Nb1i/We1 Wet 
PrS PRASEODYMIUM MONOSULFIDE 172.974 
Phase al C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] | U/l) lel kJ / mol ] [ - 
SOL 298.15 53.278 71.822 77.822 — 451.872 0.000 -475.075 -451.872 — 443.475 77.695 
300.00 53.286 78.152 77.823 —451.773 0.099 -—475.219 -451.866 — 443.423 77.207 
400.00 53.726 93.542 79.919 — 446.423 5.449 -— 483.839 -453.877 — 440.556 55S 
500.00 54.166 105.577 83.890 — 441.028 10.844 —493.817 -455.286 — 437.088 45.662 
600.00 54.606 115.492 88.355 — 435.590 16.282 —504.885 -456.489 — 433.329 Siales 
700.00 55.046 123.943 92.850 — 430.107 21.765 —516.867 -457.564 — 429.385 32.041 
800.00 55.487 131.322 97.207 — 424.580 27.292 —529.638 -—458.847 — 425.276 27.768 
900.00 55.927 137.883 101.369 — 419.010 32.862 —543.104 -513.164 — 419.836 24.367 
1000.00 56.367 143.798 105.321 — 413.395 38.477 —557.193 -—513.297 — 409.461 21.388 
1100.00 56.807 149.191 109.068 — 407.736 44.136 —571.846 -516.671 — 398.970 18.946 
1200.00 57.247 154.153 112.621 — 402.034 49.838 —587.017 -516.662 — 388.270 16.901 
1300.00 57.687 Wee ie 115.994 — 396.287 55.585 —602.665 -—523.935 —377.007 15.148 
1400.00 58.127 163.043 119.203 —390.496 61.376 -—618.757 -—524.300 — 365.691 13.644 
1500.00 58.568 167.069 122.262 — 384.661 G2 —635.265 -—524.626 — 354.350 12.340 
1600.00 59.008 170.863 125.182 —378.783 73.089 —652.163 -524.912 — 342.988 11.197 
1700.00 59.448 174.453 127.975 — 372.860 79.012 —669.430 -525.159 —331.610 10.189 
1800.00 59.888 177.864 130.653 — 366.893 84.979 —687.048 -525.366 —320.219 9.293 
1900.00 60.328 181.113 133.224 — 360.882 90.990 -—704.998 -525.533 — 308.817 8.490 
2000.00 60.768 184.219 135.697 — 354.827 97.045 —723.265 -—525.659 — 297.408 16h 
References 
Phase H/S C, Remarks 
SOL Mi1 Mit Mit MPT= 2500. 


] 


550.987 


Phase aly 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Hees 


SOL Mit 


Cp 


179.163 
WA) AZ 
180.766 
182.339 
183.912 
185.485 
187.058 
188.631 
190.205 
191.778 
193.351 
194.924 
196.497 
198.071 
199.644 
201.217 
202.790 
204.363 
205.936 


Mi1 


TRIPRASEODYMIUM 


S 


J/(K mol) 


256.061 
257.169 
308.935 
349.441 
382.824 
411.292 
436.163 
458.286 
478.242 
496.444 
513.198 
528.737 
543.240 
556.850 
569.684 
581.834 
593.380 
604.387 
614.909 


TETRASULFIDE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
256.061 -1554.356 0.000 -1630.701 
256.064 -—1554.025 0.331 -1631.175 
263.112 -1536.027 18.329 -1659.601 
276.472 -—1517.871 36.485 -1692.592 
291.496 -1499.559 54.797 -1729.253 
306.625 -1481.089 73.267 -1768.994 
321.295 -1462.462 91.894 -1811.392 
335.310 -1443.677 110.679 -1856.135 
348.622 -1424.736 129.620 -1902.978 
361.245 -1405.636 148.720 -1951.725 
373.218 -1386.380 167.976 -—2002.218 
384.591 -1366.966 187.390 -2054.324 
395.411 -1347.395 206.961 —-2107.931 
405.724 -1327.667 226.689 -2162.943 
415.575 -—1307.781 246.575 -—2219.275 
425.000 -1287.738 266.618 -—2276.857 
434.037 -1267.538 286.818 -2335.622 
442.715 -1247.180 307.176 -2395.515 
451.064 -1226.665 327.691 -2456.483 


AH; AG; 
—1554.356 -1526.343 
-—1554.346 -1526.169 
-—1563.013 -1516.472 
—1569.170 —-—1504.222 
-—1574.358 -1490.718 
—1578.870 -1476.423 
—1584.033 -1461.449 
-1801.119 -—1441.164 
—1801.255 -1401.167 
-—1811.094 -1360.849 
—1810.767 -1319.931 
—1832.267  -1277.348 
—1833.023 -—1234.633 
—1833.641 -—1191.868 
—1834.119 -1149.067 
—1834.457 -1106.240 
—1834.654 -1063.397 
—1834.710 -1020.548 
—1834.624 -977.699 


1183 


Pr3S4 


log Ky 
[ = 


267.409 
265.730 
198.031 
157.145 
129.779 
110.172 
95.423 
83.643 
73.189 
64.621 
57.455 
51.324 
46.065 
41.505 
37.513 
33.991 
30.859 
28.057 
25.535 


] 
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Pt 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2045.00 


LIQ 2045.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4096.00 


References 


Phase mn os 


SOL Hut 
LIQ Hu1 


Cp 


25.852 
25.864 
26.446 
26.989 
27.518 
28.042 
28.565 
29.088 
29.613 
30.140 
30.669 
31.257 
31.759 
32.258 
32.781 
33.322 
33.864 
34.386 
34.863 
35.058 


34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 
34.727 


Cp 


Hut 
Hu1 


S 


J/(K mol) 


41.631 
41.791 
49.313 
BO) 212 
60.240 
64.521 
68.300 
71.695 
74.786 
77.634 
80.279 
82.758 
85.093 
87.301 
89.399 
91.403 
93.323 
95.168 
96.944 
97.722 
9.616 
107.338 
108.260 
109.875 
111.419 
112.897 
114.315 
115.677 
116.987 
118.250 
119.469 
120.646 
aA Aste) 
122.887 
123.956 
124.993 
125.999 
126.978 
127.929 
128.855 
129.757 
130.636 
131.460 


Remarks 


Hu1 
Hu1 


~(G-H298)/T 


H 


PLATINUM 


H-H298 


G 
kJ / mol 


41.631 
41.631 
42.653 
44.601 
46.805 
49.037 
51.213 
53.303 
Do209 
57.202 
59.016 
60.748 
62.404 
63.991 
65.514 
66.978 
68.389 
69.750 
71.066 
71.644 


71.644 
72.591 
74.249 
75.832 
77.346 
78.796 
80.189 
81.528 
82.817 
84.060 
85.260 
86.420 
87.542 
88.629 
89.684 
90.707 
91.701 
92.667 
93.608 
94.523 
95.415 
96.250 


0.000 
0.048 
2.664 
5.336 
8.061 
10.839 
13.669 
16.552 
19.487 
22.475 
ZOONO 
28.613 
31.764 
34.965 
38.216 
41.521 
44 881 
48.294 
51.756 
53.330 
19.665 
72999 
74.905 
78.377 
81.850 
85.323 
88.796 
92.268 
95.741 
99.214 
102.686 
106.159 
109.632 
113.105 
Wea 7 
120.050 
123.523 
126.996 
130.468 
133.941 
137.414 
140.886 
144.220 


0.000 

0.048 

2.664 

5.336 

8.061 
10.839 
13.669 
16.552 
19.487 
22.475 
25.515 
28.613 
31.764 
34.965 
38.216 
41.521 
44.831 
48.294 
51.756 
53.330 


722995 
74.905 
78.377 
81.850 
85.323 
88.796 
92.268 
95.741 
99.214 
102.686 
106.159 
109.632 
113.105 
116.577 
120.050 
123.523 
126.996 
130.468 
133.941 
137.414 
140.886 
144.220 


MPT= 2045. (IPTS REF.PT.) 
BPT= 4096., L= 509.82 kJ 


— 12.412 
— 12.489 
— 17.061 
— 22.300 
— 28.083 
— 34.326 
— 40.970 
— 47.973 
=) 2A 
= 62,922 
—70.819 
= MZ 
— 87.366 
See 
— 104.823 
— 113.863 
— 123.100 
S220 
— 142.132 
— 146.512 


— 146.512 
— 152.441 
— 163.348 
— 174.413 
— 185.630 
SOOO 
— 208.491 
— 220.124 
— 231.887 
— 243.773 
=200s9 
— 267.901 
— 280.135 
— 292.477 
— 304.925 
—317.475 
— 330.124 
— 342.869 
— 355.709 
— 368.639 
— 381.659 
- 394.240 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


195.080 


log Ky 


[ 


] 


195.080 


Phase v 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 


References 
Phase nif Ss 


GAS Hut 


_————= 


Hu1,e 


S 


J/(K mol) 


192.406 
192.564 
200.186 
206.224 
211.072 
215.050 
218.388 
221.248 
223.746 
225.964 
227.960 
229.778 
231.446 
232.988 
234.425 
235.771 
237.040 
238.241 
239.382 
240.470 
241.511 
242.509 
243.468 
244.391 
245.282 
246.144 
246.978 
247.786 
248.571 
249.333 
250.075 
250.797 
251.502 
252.188 
252.859 
253.514 
254.155 
254.781 
255.395 
255.994 
256.579 
257.150 
257.708 
258.253 


PLATINUM (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
192.406 564.840 0.000 507.474 
192.407 564.887 0.047 507.118 
193.436 567.540 2.700 487.466 
195.413 570.246 5.406 467.134 
197.632 572.904 8.064 446.261 
199.845 575.483 10.643 424.948 
201.960 DRI OZ en Onlae 403.272 
203.948 580.410 15.570 381.287 
205.806 582.780 17.940 359.034 
207.539 585.107 20.267 336.547 
209.159 587.401 22.561 313.849 
210.677 589.672 24.832 290.961 
212.101 591.923 27.083 267.898 
213.443 594.158 29.318 244.676 
214.710 596.384 31.544 221.304 
215.910 598.605 33.765 197.794 
217.049 600.824 35.984 174.152 
218.133 603.045 38.205 150.388 
219.167 605.270 40.430 126.506 
220.156 607.500 42.660 102.513 
221.103 609.737 44.897 78.414 
222.012 611.982 47.142 54.212 
222.886 614.2385 49.395 29.913 
223.728 616.498 51.658 5.520 
224.540 618.770 53.930 — 18.964 
225.324 621.053 56.213 — 43.535 
226.083 623.346 58.506 — 68.192 
226.817 625.650 60.810 — 92.930 
227.529 627.964 63.124 -117.748 
228.220 630.290 65.450 -142.643 
228.892 632.626 67.786 -167.614 
229.545 634.974 70.134 -192.658 
230.180 68mSS2e e492 eA Wal 
230.799 639.702 74.862 -—242.958 
231.403 642.082 77.242  -—268.210 
231.992 644.473 79.633 -—293.529 
232.566 646.875 82.035  -318.912 
233.128 649.287 84.447 -344.359 
233.677 651.710 86.870 -369.868 
234.214 654.137 89.297 -—395.438 
234.740 656.564 91.724 -421.066 
235.254 658.990 94.150 —446.753 
235.758 661.417 96.577 -472.496 
236.252 663.844 99.004 -—498.294 


AH; AG; 
564.840 519.886 
564.839 519.607 
564.876 504.527 
564.910 489.434 
564.843 474.343 
564.644 459.274 
564.313 444.242 
563.858 429.259 
563.293 414.333 
562.632 399.469 
561.886 384.668 
561.059 369.933 
560.159 355.264 
559.193 340.662 
558.167 326.127 
557.083 311.657 
555.944 297.253 
554.752 282.913 
553.514 268.638 
532.596 254.954 
531.360 241.762 
530.132 228.626 
528.913 215.543 
527.702 202.511 
526.502 189.527 
525.312 176.589 
524.132 163.695 
522.963 150.843 
521.805 138.031 
520.658 125.257 
519.522 112.521 
518.396 99.819 
517.282 87.152 
516.179 74.517 
515.087 61.914 
514.005 49.340 
512.934 36.796 
511.874 24.280 
510.824 11.791 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1186 


PtBr2 PLATINUM DIBROMIDE 354.888 
Phase ali Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) hl kJ/mol ] [ - 
SOL 298.15 75.897 53.430 53.430 — 100.416 0.000 —116.346 -100.416 — 58.553 10.258 
300.00 75.940 53.899 53.431 -— 100.276 0.140 —116.445 -100.463 — 58.293 10.150 
400.00 78.241 76.061 56.437 — 92.567 7.849 —122.991 -129.852 — 38.113 4.977 
500.00 80.542 93.767 62.190 -— 84.627 15.789 —131.511 -128.277 — 15.358 1.604 
600.00 82.843 108.655 68.725 —76.458 23.958 —141.651 -126.552 7.067 -0.615 
700.00 85.144 121.598 75.374 —68.059 32.357 -153.177  -124.666 29.190 -—2.178 
800.00 87.446 133.118 81.884 —59.429 40.987 -165.924 -122.614 51.031 — 3.332 
References 
Phase H/S Cy 
SOL Tk1 e 
PtBr3 PLATINUM TRIBROMIDE 434.792 
Phase aly C, S —(G-H298)/T H H-H298 G AH; AG; log Ky; 
[K] J/(K mol) ih il kJ / mol ] [ - 
SOL 298.15 100.370 111.294 111.294 — 130.959 0.000 —164.141 -130.959 — 83.657 14.656 
300.00 100.416 111.915 111.296 -— 130.773 0.186 -— 164.348 -131.031 — 83.363 14.515 
400.00 102.926 141.147 115.265 — 120.606 10.353 -—177.065  -175.203 -—58.279 7.610 
500.00 105.437 164.384 122.842 — 110.188 20.771 —192.380  -172.995 — 29.300 3.061 
600.00 107.947 183.829 131.429 —99.519 31.440 -—209.816 -170.629 -0.781 0.068 
700.00 110.458 200.658 140.143 — 88.599 42.360 —229.059 -168.090 27.329 —2.039 
800.00 112.968 Zio aie 148.657 -77.427 Reeve —249.885 -165.370 55.062 —3.595 
900.00 115.478 229.022 156.851 -66.005 64.954 —272.125 -162.466 82.444 — 4.785 
1000.00 117.989 241.319 164.692 — 54.332 76.627 -—295.651 -159.377 109.492 -—5.719 
References 
Phase H/S Cy 


SOL Tk1 


1187 


514.696 PLATINUM TETRABROMIDE PtBr4 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] 7 (iml) enli kJ/mol ] [ - 

SOL 298.15 125.536 163.544 163.544 — 158.992 0.000 -207.753 -158.992 — 104.578 18.322 
300.00 125.728 164.321 163.547 — 158.760 0.232 -—208.056 -159.087 — 104.240 18.150 
400.00 136.084 201.909 168.602 -— 145.669 13.323 —226.433 -217.577 —73.738 9.629 
500.00 146.440 233.388 178.490 — 131.543 27.449 —248.237 -213.507 — 38.231 3.994 

References 

Phase al fos) Gs 

SOL Tk1 e 

265.985 PLATINUM DICHLORIDE PtCl2 

Phase V Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ii kJ / mol [ - 

SOL 298.15 oes 219.618 219.618 -— 106.692 0.000 -172.171 -106.692 —93.237 16.335 
300.00 75.479 220.085 219.620 -— 106.552 0.140 —172.578 -106.663 —93.153 16.219 
400.00 79.161 242.303 222.624 — 98.820 7.872 -195.742 -105.014 — 88.894 11.608 
500.00 82.843 260.363 228.419 -—90.720 15.972 —220.902  -103.157 — 85.074 8.888 
600.00 86.525 275.793 235.059 — 82.252 24.440 —247.727 -101.049 — 81.651 7.108 
700.00 90.207 289.407 241.869 -73.415 SEL ZT — 276.000 —98.667 -—78.602 5.865 

References 

Phase H/S Cy 


SOL Tk1 


] 


1188 


PtCl3 PLATINUM TRICHLORIDE 301.438 

Phase il C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] |= UK nod) ak kJ / mol ] [ - 

SOL 298.15 121.336 246.910 246.910 — 168.197 0.000 —241.813 -168.197 -— 129.618 22.708 
300.00 121.336 247.661 246.913 — 167.973 0.224 —242.271 -168.115 — 129.379 PP SET 
400.00 A SiS 282.567 251.672 — 155.839 12.358 —268.866 -163.798 —117.124 15.295 
500.00 121.336 309.642 260.659 - 143.705 24.492 —298.527 -—159.692 — 105.935 11.067 

References 

Phase H/S C, 

SOL Tk1 e 

PtCl4 PLATINUM TETRACHLORIDE 336.891 

Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] DR ell) el kJ / mol [ - 

SOL 298.15 125.519 267.885 267.885 — 229.283 0.000 -—309.153 -229.283 — 163.696 28.679 
300.00 125.899 268.662 267.887 — 229.050 0.233 —309.649 -—229.224 — 163.289 28.431 
400.00 146.439 307.694 273.071 — 215.434 13.849 —338.511 -225.157 — 141.876 ihe ey27/ 

References 

Phase H/S C, 


SOL Tk1 e 


] 


] 


702.698 PLATINUM TETRAIODIDE Ptl4 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
== (Kamel) kJ / mol fie 
SOL 298.15 125.522 180.749 180.749 —72.802 0.000 — 126.692 —72.802 —45.025 7.888 
300.00 1258/5; 181.526 180.751 —72.570 0.232 -127.027 -72.819 — 44.852 7.809 
400.00 136.126 219.118 185.807 —59.478 13.324 —147.125 -105.620 — 34.292 4.478 
500.00 146.538 250.612 195.696 -—45.344 27.458 -—170.650 -—190.546 —8.302 0.867 
600.00 156.950 278.249 207.196 —30.170 42.632 -197.119 -185.600 27.698 -2.411 
700.00 167.362 303.225 219.157 — 13.954 58.848 —226.212 -179.688 62.794 —4.686 
References 
Phase al LS Cy 
SOL Nb1/e e 
227.079 PLATINUM DIOXIDE (GAS) PtO2[g] 
Phase il Ce S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) kJ / mol ] [ - 
GAS 298.15 43.118 259.517 259.517 170.707 0.000 93.332 170.707 166.909 —29.242 
300.00 43.281 259.785 259.518 170.787 0.080 92.852 170.685 166.885 -—29.057 
400.00 49.084 273.146 261.300 175.445 4.738 66.187 169.756 165.771 —21.647 
500.00 51.882 284.431 264.830 180.508 9.801 38.292 169.088 164.855  -17.222 
600.00 53.497 294.045 268.918 185.783 15.076 9.356 168.478 164.065  -14.283 
700.00 54.554 302.376 273.116 191.189 20.482 —20.474 167.851 163.379 -12.191 
800.00 55.314 309.713 277.241 196.684 25.977 —51.086 167.179 162.786  -10.629 
900.00 55.900 316.263 281.219 202.246 31.539 — 82.390 166.453 162.279 —9.418 
1000.00 56.379 322.178 285.024 207.861 37.154 -—114.317 165.671 161.857 —8.455 
1100.00 56.788 CAO | 288.651 213.520 42.813 — 146.809 164.833 161.516 -7.670 
1200.00 57.149 332.528 292.103 219.217 48.510 — 179.817 163.940 161.253 -7.019 
1300.00 57.477 337.116 295.392 224.948 54.241 — 213.302 162.991 161.067 -—6.472 
1400.00 57.780 341.386 298.526 230.711 60.004 — 247.230 161.990 160.957 —6.005 
1500.00 58.065 345.383 301.518 236.504 65.797 — 281.570 160.941 160.919 —5.604 
1600.00 58.336 349.139 304.378 242.324 Maloula — 316.298 159.842 160.953 —5.255 
1700.00 58.596 352.683 307.116 248.170 77.463 — 351.391 158.692 161.058 -4,949 
1800.00 58.848 356.040 309.742 254.043 83.336 — 386.828 157.488 161.231 -—4.679 
1900.00 59.094 359.228 312.263 259.940 89.233 — 422.593 156.233 161.473 -—4.439 
2000.00 59.334 362.265 314.688 265.861 95.154 — 458.669 154.929 161.783 —4.225 
References 
Phase nl fs Cy 


GAS Tk1 


1190 


PtS PLATINUM MONOSULFIDE 227.146 
Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (TI) al kJ / mol ] [ - 
SOL 298.15 43.406 55.061 55.061 — 83.094 0.000 -99.511 — 83.094 —77.541 13.585 
300.00 43.480 55.330 55.062 — 83.014 0.080 -—99.613 — 83.104 —77.506 13.495 
400.00 46.684 68.308 56.810 -—78.495 4.599 — 105.818 — 85.782 -75.479 9.857 
500.00 49.091 78.992 60.209 -73.702 9.392 — 113.198 — 87.564 -72.717 7.597 
600.00 51.184 88.131 64.119 -— 68.687 14.407 — 121.565 — 88.849 —69.616 6.061 
700.00 53.129 96.168 68.134 —63.470 19.624 — 130.788 — 89.721 — 66.338 4.950 
800.00 54.994 103.385 72.097 — 58.064 25.030 -— 140.772 -—90.504 -— 62.945 4.110 
900.00 56.814 109.968 75.944 -—52.473 30.621 —151.444 -144.003 — 58.303 3.384 
1000.00 58.605 116.046 79.654 —46.702 36.392 —162.748 -143.002 — 48.833 2.551 
1100.00 60.378 WATS 83.223 — 40.753 42.341 -—174.640 -141.882 — 39.470 1.874 
1200.00 62.138 127.044 86.655 — 34.627 48.467 -—187.080 -140.645 — 30.213 Weis 
1300.00 63.889 132.087 89.958 — 28.325 54.769 —200.039 -139.295 —21.064 0.846 
1400.00 65.633 136.886 93.140 — 21.849 61.245 -—213.489 -137.829 — 12.024 0.449 
1500.00 67.373 141.474 96.210 — 15.199 67.895 —227.409 -136.244 —3.092 0.108 
References 
Phase inl 1S) Cy 
SOL Tk1,Mi1 Mit 
PtS2 PLATINUM DISULFIDE 259.212 
Phase lt C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) yh kJ / mol ] [ - 
SOL 298.15 65.889 74.684 74.684 — 110.458 0.000 -—132.725 -110.458 -— 101.198 17.729 
300.00 66.009 75.092 74.686 -— 110.336 0.122 —132.864 -110.468 — 101.140 17.610 
400.00 70.780 94.801 77.340 — 103.474 6.984 -—141.394 -115.384 -—97.778 12.769 
500.00 73.835 110.942 82.495 —96.235 14.223 -—151.706 -118.622 — 93.043 9.720 
600.00 76.215 124.621 88.405 — 88.729 21.729 —163.501 -120.993 — 87.685 7.634 
700.00 78.277 136.527 94.447 —81.002 29.456 -—176.571 -122.664 -—81.997 6.119 
800.00 80.168 147.104 100.380 -—73.079 37.379 -—190.762 -124.290 -—76.079 4.967 
900.00 81.961 156.651 106.111 -64.972 45.486 -—205.958 -231.479 —67.648 3.926 
1000.00 83.693 165.376 111.607 —56.689 53.769 —222.065 -229.801 — 49.534 2.587 
1100.00 85.384 173.433 116.866 — 48.235 62.223 —239.011 -228.019 — 31.593 1.500 
1200.00 87.048 180.934 121.896 -—39.613 70.845 —256.733 -226.135 — 13.818 0.601 
1300.00 88.693 187.966 126.710 -— 30.826 79.632 -—275.182 -—224.153 3.795 -0.152 
1400.00 90.324 194.599 leh) 68245) —21.875 88.583 —294.313 -222.071 2ilkeo2 —0.793 
1500.00 91.944 200.886 1e59/55 — 12.761 97.697 -—314.090 -219.886 38.557 — 1.343 
References 
Phase Ads Cy 
SOL Tk1,Mi1 Mit 


1291.240 


Phase ie 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1100.00 


References 
Phase Hie/ias 


SOL Mit 


[== 


Cp 


211.670 
PA assi le) 
219.660 
227.505 
235.350 
243.195 
251.040 
258.885 
266.730 
274.575 


Mi1 


PENTAPLATINUM TETRASELENIDE 


S 


J/(K mol) 


336.812 
338.122 
400.132 
449.990 
492.163 
529.031 
562.017 
592.039 
619.721 
645.511 


—(G-H298)/T H H-H298 G 

it II kJ / mol 
336.812 -242.672 0.000  -343.092 
336.816 -242.280 0.392  -343.717 
345.218  -220.707 21.965  -380.759 
361.343  -198.348 44324  -423.343 
379.718  -175.206 67.466 -470.503 
398.469 -151.278 91.394  -521.600 
416.885 -126.567 116.105 -576.180 
434.703 -101.070 141.602 — 633.905 
451.838 -74.790 167.882 — 694.510 
468.286 -47.724 194.948 —757.786 


AH; AG 
-— 242.672 -230.634 
—242.707 —-230.559 
— 244.885  -—226.196 
-271.127 -220.890 
—275.669 -—210.408 
—279.690 -—199.206 
— 283.189  -187.463 
— 286.164 -—175.313 
—288.617 -—162.860 
-—503.794 —130.370 


1191 


Pt5Se4 


log Ky 


o2 


Pu 


Phase ls 
[K] 


SOL-A 298.15 
300.00 
395.00 


SOL-B 395.00 
400.00 
480.00 


SOL-C 480.00 
500.00 
588.00 


SOL-D 588.00 
600.00 
700.00 
730.00 


$.-D1 730.00 
753.00 


SOL—E~ 753.00 
800.00 
900.00 
913.00 


LIQ 913.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


Cp 


31.965 
32.010 
34.308 


33.463 
33.611 
35.983 


34.741 
35.669 
39.750 


37.656 
37.656 
37.656 
37.656 


37.656 
37.656 


35.146 
35.146 
35.146 
35.146 


41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 


S 


J /(K mol) 


51.463 
51.661 
60.769 
8.473 
69.242 
69.664 
76.002 
1.221 
77.223 
78.660 
84.764 
0.925 
85.689 
86.450 
92.255 
93.835 
0.115 
93.950 
95.118 
2.445 
97.563 
99.691 
103.830 
104.334 
3.116 
107.451 
ie 259 
115.247 
118.887 
122.236 
125.337 
128.223 
130.924 
133.460 
135.852 
138.114 
140.260 
142.301 
144.248 
146.108 
147.888 
149.596 


~(G—-H298)/T 


H 


PLUTONIUM 


H-H298 


G 
kJ / mol 


51.463 
51.464 
52.644 


52.644 
52.854 
56.194 


56.194 
57.064 
60.757 


60.757 
61.263 
65.286 
66.427 


66.427 
67.286 


67.286 
69.128 
72.758 
73.204 


73.204 
76.352 
79.709 
82.825 
85.729 
88.449 
91.006 
93.417 
95.699 
97.864 
99,923 
101.887 
103.763 
105.959 
107.282 
108.937 
110.530 


0.000 

0.059 

3.209 

3.347 

6.556 

6.724 

9.508 

0.586 
10.094 
10.798 
14.116 

0.544 
14.660 
15.112 
18.878 
20.007 

0.084 
20.091 
20.957 

1.841 
22.798 
24.450 
27.965 
28.422 

2.845 
31.267 
34.907 
39.091 
43.275 
47.459 
51.643 
55.827 
60.011 
64.195 
68.379 
72.563 
76.747 
80.931 
85.115 
89.299 
93.483 
97.667 


0.000 
0.059 
3.209 


6.556 
6.724 
9.508 


10.094 
10.798 
14.116 


14.660 
Heer 
18.878 
20.007 


20.091 
20.957 


22.798 
24.450 
27.965 
28.422 


31.267 
34.907 
39.091 
43.275 
47.459 
51.643 
55.827 
60.011 
64.195 
68.379 
72.563 
76.747 
80.931 
85.115 
89.299 
93.483 
97.667 


— 15.344 
— 15.439 
— 20.794 


— 20.794 
—21.142 
— 26.973 


— 26.973 
— 28.532 
= 30.129 


= IVES 
— 36.758 
— 45.701 
— 48.492 


— 48.492 
— 50.666 


— 50.666 
=99;002 
— 65.482 
— 66.836 


— 66.836 

Oo 

— 87.680 

— 99.390 
— 111.448 
— 123.829 
— 136.508 
— 149.467 
— 162.688 
— 176.154 
— 189.854 
— 203.773 
=A RIO 
— 232.230 
— 246.749 
— 261.449 
— 276.324 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


244.064 


[ 


log Ky 


] 


244.064 
Phase ly 
[K] 
LIQ 2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3498.00 
References 
Phase ral ys 
SOL-A Hut 
SOL-B Hut 
SOL-C Hut 
SOL-D Hu1 
S.-D1 Hu1 
SOL-E Hu1 
LIQ Hu1 


[SS 


PLUTONIUM [continued] 


S —(G-H298)/T 


J/(K mol) 


151.237 
152.816 
154.338 
155.806 
WOZ2s 
158.597 
159.925 
161.213 
162.462 
163.650 


Remarks 


Hu1 


H H-H298 G 
1 kJ / mol 
112.064 101.851 101.851 -291.366 
113.544 106.035 106.035  -306.570 
114.974 110.219 110.219 -321.928 
116.357. 114.403 114.403 -337.435 
117.696 118.587 118.587 353.087 
198998m.4 1221771) 122771 368.679 
120.252 126.955 126.955  -384.805 
1211473 |) 191139i1131.169m =400:862 
122.661 135.323 135.323  -417.046 
123.793 139.423 139.423 -433.026 


BPT= 3498., L= 260.01 kJ 


AH AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1193 


1194 


Pug] 


Phase il 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


References 
Phase Al ff S 


GAS Hu 


—— 


Hu1 


J/(K mol) 


177.164 
177.293 
183.355 
188.235 
192.501 
196.412 
200.087 
203.585 
206.932 
210.150 
213.262 
216.281 
219.217 
222.074 
224.852 
227.553 
230.173 
232.711 
235.162 
237.527 
239.801 
241.984 
244.074 
246.075 
247.988 
249.819 
251.570 
253.247 
254.853 
256.393 
257.871 
Za8) 28) 
260.658 
261.975 
263.246 
264.475 
265.664 
266.818 


PLUTONIUM (GAS) 
S —(G—-H298)/T H H-H298 G 

kJ / mol 
177.164 351.874 0.000 299.053 
177.164 351.913 0.039 298.725 
177.988 354.021 2.147 280.679 
179.563 356.210 4.336 262.093 
181.370 358.553 6.679 243.052 
183.243 361.093 9.219 223.604 
185.121 363.847 11.973 203.777 
186.979 366.819 14.945 183.592 
188.809 369.997 18.123 163.065 
190.603 SWE eis PALO 142.210 
192.362 376.953 25.079 121.039 
194.087 380.726 28.852 99.561 
195.777 384.689 32.815 77.786 
197.436 388.831 36.957 55.720 
199.063 393.137 41.263 33.373 
200.660 397.593 45.719 10.753 
202.227 402.177 50.303 — 12.134 
203.765 406.871 54.997 — 35.279 
205.274 411.651 59.777 —58.674 
206.754 416.497 64.623 — 82.309 
208.205 421.387 69.513 -106.176 
209.626 426.296 74422 -130.266 
211.018 431.208 79.334 -154.570 
212.381 436.109 84.235  -179.078 
213.714 440.988 89.114 — 203.782 
215.017 445.838 93.964  -228.673 
216.292 450.654 98.780  -253.743 
PAT SSif 455.431 103.557 — 278.984 
218.755 460.168 108.294 -304.390 
219.944 464.864 112.990 — 329.953 
221.106 469.520 117.646 -355.666 
222.242 474.135 122.261 — 381.525 
228352 478.714 126.840  -407.523 
224.437 483.258 131.384  -433.655 
225.497 487.770 135.896 -459.916 
226.534 492.254 140.380 -—486.303 
227.548 496.715 144.841 —512.810 
228.541 501.157 149.288 -—539.434 
229.512 505585 See“ — 566.172 


267.939 


AH; AG 
351.874 314.396 
351.853 314.164 
347.297 301.821 
345.412 290.625 
343.441 279.810 
342.215 269.305 
339.397 259.080 
338.854 249.075 
335.090 239.417 
334.285 229.891 
333.678 220.429 
333.268 211.009 
333.046 201.614 
333.004 192.229 
333.127 182.841 
333.398 173.440 
333.798 164.020 
334.308 154.574 
334.904 145.100 
335.567 135.593 
336.272 126.054 
336.997 116.483 
337.725 106.880 
338.442 97.246 
339.137 87.585 
339.803 77.897 
340.435 68.185 
341.028 58.451 
341.581 48.697 
342.093 38.926 
342.565 29.139 
342.997 19.338 
343.391 9.524 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


244.064 


log Ky 


483.776 


Phase 


SOL 


LIQ 


T 
[K] 


296.19 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
954.00 


954.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase 


SOL 
LIQ 


Int tS 


Pa2/Oe1 
Pa2 


Cp 


107.867 
107.905 
109.997 
112.089 
114.181 
116.273 
118.365 
120.457 
121.587 


138.072 
138.072 
138.072 
138.072 
138.072 
138.072 
138.072 


co 


Oe1 
Oe1 


S 


J/(K mol) 


192.882 
193.550 
224.879 
249.649 
270.270 
288.028 
303.691 
317.753 
324.805 

58.769 
383.574 
390.076 
403.236 
415.249 
426.301 
436.533 
446.059 


PLUTONIUM TRIBROMIDE 


~(G-H298)/T H H-H298 G 

[ kJ / mol 
192.882 —793.286 0.000 — 850.794 
192.884 —793.086 0.200 — 851.151 
197.142 —782.191 11.095 -— 872.143 
205.251 -771.087 22.199 —895.911 
214.416 —759.773 33.513 —921.935 
223.692 — 748.251 45.035 —949.870 
232.732 —736.519 56.767 —979.471 
241.410 -724.578 68.708 -1010.555 
245.933 —718.042 75.244 -—1027.906 

56.066 

245.933 -—661.976 131.310 -1027.906 
252.415 -—655.625 137.661 -1045.701 
265.5387 -641.818 151.468  -1085.377 
277.520 —628.011 165.275 -—1126.310 
288.545 -614.203 179.083 -1168.395 
298.755 -—600.396 192.890 -1211.543 
308.261 —586.589 206.697 -1255.678 


AHy AG; 
-—793.286 -—767.378 
1933008 wea Olfacalil, 
—840.848 —-749.276 
—839.356 —726.600 
— 837.934 —-—704.225 
—835.780 -—682.108 
—835.242  -660.193 
—832.452 -—638.477 
—833.983  -626.751 
=f. —626:/91 
-776.090  -619.506 
-772.126 -—604.039 
-768.172  —588.933 
—764.227 —574.157 
— 760.291 — 559.683 
—756.364 —545.491 


1195 


PuBr3 


log Ky 
ee 


134.441 
133.584 
97.845 
75.907 
61.308 
50.899 
43.106 
37.056 
34.317 


34.317 
32.360 
28.683 
25.636 
23.070 
20.882 
18.996 


1196 


PuC0.88 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase nl fs 


SOL Pas 


| Sa 


Cp 


47.692 
47.768 
49.642 
49.889 
50.249 
51.319 
53.347 
56.453 
60.697 
66.115 
72.728 
80.549 
89.585 
99.844 
111.327 
124.039 
137.979 


Pa3 


PLUTONIUM 0.88—CARBIDE 


S —(G-H298)/T H H—-H298 G 
J/(K mol) ||| kJ / mol 
72.718 72.718 — 47.698 0.000 — 69.379 
73.013 72.719 -— 47.610 0.088 —69.514 
87.092 74.626 - 42.711 4.987 -—77.548 
98.204 78.271 —37.731 9.967 — 86.833 
107.324 82.375 -32.729 14.969 —97.123 
115.139 86.510 -27.658 20.040  -108.255 
122.112 90.531 -22.433 25.265  -120.123 
128.564 94.402 -16.952 30.746 -132.660 
134.721 98.128 -11.104 36594  -145.826 
140.751 101.729 -4774 42.924 -159.600 
146.779 105.232 2.158 49.856 -173.976 
152.901 108.662 9.812 57.510 -188.959 
159.193 112.046 18.309 66.007 -204.562 
165.717 2° 1115,405 27.770 75.468 —220.805 
172.521 118.760 38.318 86.016 -237.715 
179.645 122.131 50.076 97.774  —-255.320 
187.124 125.532 63.167 110.865 -—273.655 
Remarks 


AH AG; 
— 47.698 = v20c0 
— 47.683 =52000 
— 50.362 =54:252 
— 50.627 — 55.245 
=) 1.329 = Ono. 
SOOO — 56.935 
— 53.630 =57,562 
— 53.452 — 58.062 
—56.411 — 58.298 
=56.1951 — 58.493 
—§5.419 —58.732 
— 53.966 — 59.062 
—51.703 —59.533 
— 48.502 — 60.198 
— 44.236 = Geol 
-— 38.777 — 62.326 
— 32.000 — 63.900 


H298 acc. Campbell(1971),Ondracer(1975),Shunk(1969) 


log K; 


[ 


254.634 


] 


268.086 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 


References 
Phase Beas 


SOL Pa3 


Pa3 


PLUTONIUM DICARBIDE 


S —(G-H298)/T 


J/(K mol) 


100.834 
101.175 
118.101 
132.537 
145.107 
156.257 
166.297 
175.442 
183.848 
191.631 
198.880 
205.665 
212.041 
218.053 
223.741 
229.134 
234.261 
239.145 
243.807 
248.264 
252.534 
256.632 
260.570 


H H-H298 G 

ih il kJ / mol 
100.834 — 28.451 0.000 —58.515 
100.835 — 28.349 0.102 —58.702 
103.095 — 22.449 6.002 —69.689 
107.576 — 15.970 12.481 = 82.239 
112.806 -—9.071 19.380 —96.135 
118.232 — 1.833 26.618 —111.213 
123.623 5.688 34.139 — 127.349 
128.880 13.455 41.906 — 144.443 
133.962 P| PAGS 49.886 — 162.413 
138.855 29.602 58.053 — 181.191 
143.558 37.935 66.386 — 200.721 
148.078 46.412 74.863 — 220.952 
152.421 55.017 83.468 — 241.840 
156.598 63.732 92.183 — 263.348 
160.618 72.545 100.996 — 285.440 
164.491 81.441 109.892 — 308.086 
168.226 90.411 118.862 — 331.258 
171.831 99.445 127.896 — 354.930 
175.314 108.533 136.984 —379.080 
178.683 117.670 146.121 — 403.685 
181.943 126.849 155.300 — 428.726 
185.102 136.067 164.518 — 454.186 
188.165 WAleSY0) A TASISTATAL — 480.047 


AH; AG; 
— 28.451 — 39.748 
— 28.440 — 39.818 
—31.278 — 43.650 
— 31.536 — 46.762 
SO2atii — 49.800 
— 32.196 — 52.741 
— 34.095 = 50:00) 
— 33.908 — 58.244 
—37.109 —60.661 
— 37.503 =62:997/ 
— 37.846 — 65.299 
— 38.136 =O/n0/3 
— 38.374 — 69.830 
— 38.561 —72.070 
— 38.700 —74.299 
—38.795 —76.521 
—38.850 — 78.738 
— 38.870 — 80.954 
— 38.860 — 83.169 
— 38.826 — 85.385 
— 38.770 — 87.603 
— 38.695 — 89.825 
— 38.601 — 92.050 


7198 


Pu2C3 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase In! HS) 


SOL Pa3 


— 


Cp 


114.002 
114.233 
121.759 
125.016 
127.445 
130.227 
133.854 
138.562 
144.475 
151.664 
160.172 
170.025 
181.243 
193.837 
207.816 
223.186 
239.953 
258.119 
277.688 
298.662 
321.044 


Pa3 


S 


J/(K mol) 


150.001 
150.707 
184.784 
212.338 
235.347 
255.193 
272.808 
288.834 
303.728 
317.825 
331.376 
344.577 
357.579 
370.505 
383.454 
396.507 
409.732 
423.186 
436.917 
450.967 
465.372 


DIPLUTONIUM TRICARBIDE 


~(G-H298)/T H H-H298 G 

kJ / mol 
150.001  -169.452 0.000 -214.175 
150.003 -169.241 0.211 -214.453 
154.598  -157.378 12.074 -231.291 
163.481  -145.023 24.429  -251.192 
173.593  -132.400 37.052  -273.608 
183.864 -119.522 49.930  -298.157 
193.901 106.326 63.126 -324.572 
203.571  -92.715 76.737 352.666 
212.850 -78.574 90.878 382.302 
221.757 -63.778 105.674 -413.385 
230.330  -48.197 121.255 -445.849 
238.613 -31.698 137.754 -479.648 
246.647 -14.146 155.306 -514.757 
254.473 4.596 174.048  -551.162 
262.130 24.667 194.119  -588.859 
269.649 46.206 215.658  -627.856 
277.064 69.351 238.803  -668.166 
284.399 94.243 263.695  -709.810 
291.680 121.022 290.474 -752.813 
298.930 149.827 319.279 -797.204 
306.166 180.801 350.253  -843.018 


AH; AG; 
-169.452 -178.353 
-169.407 -178.408 
-173.984 -181.662 
=173.771 — 183.711 
—174.517 —-185.727 
—174.505  -187.599 
-—178.226 -189.224 
-177.742  -190.626 
—183.842 -191.499 
— 183.981 SO2200 
—183.505 -193.021 
—NO2'200 sue .059 
-180.053 -194.827 
SWS — NEA 
-172.206 -197.414 
—166.247  -—199.164 
— 158.731 — 201.310 
— 149.511 — 203.918 
-—138.442 —207.060 
-— 125.382 —210.803 
SWOis SZ Ziks 


524.161 


log Ky 


350.422 


Phase 1) 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1033.00 


LIQ 1033.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase in eS 


SOL Oe1 
LIQ Pa2 


== 


Cp 


102.867 
102.909 
105.351 
107.941 
110.589 
113.265 
115.956 
118.655 
121.359 
122.253 


133.888 
133.888 
133.888 
133.888 
133.888 
133.888 


S 


J/(K mol) 


158.992 
159.628 
189.562 
213.347 
233.261 
250.509 
265.809 
279.622 
292.263 
296.218 

61.565 
357.783 
366.197 
377.847 
388.564 
398.486 
407.723 


PLUTONIUM TRICHLORIDE 


~(G-H298)/T H H-H298 G 
[ kJ / mol 
158.992  -961.483 0.000 -1008.886 
158.994  -961.293 0.190 -1009.181 
163.059  -950.882 10.601 -1026.707 
170.817  -940.218 21.265 -1046.891 
179.608  -929.292 32.191 -1069.248 
188.532 -918.099 43.384 -1093.455 
197.253  -906.638 54.845 -1119.285 
205.649 -894.908 66.575 -1146.567 
213.687  -882.907 78.576 -1175.170 
216.261  —878.887 82.596 -1184.881 
63.597 
216.261 -815.290 146.193 -1184.881 
225.140  -806.320 155.163 -1209.137 
237.387  -792.931 168.552 -1246.348 
248.610  -779.542 181.941 -1284.675 
258.965  -766.154 195.329 -1324.034 
268.578  —752.765 208.718 -1364.350 


AH; AG; 
-961.483 -—893.759 
-961.446  -—893.339 
— 962.901 — 870.885 
-961.667 -848.068 
-960.508 -825.499 
-958.596  -803.146 
-958.266 -780.963 
>955.638 -758.955 
— 956.191 - 736.955 
-955.409 -—729.733 
—891.812  —729.733 
=800 419 5-7 19.c0m 
-—885.860 -—703.988 
—882.315 -—688.976 
—878.782 —674.236 
—875.260 -—659.749 


T1199 


PuCl3 


log K; 
[ me 


156.583 
155.544 
113.726 
88.597 
71.866 
59.931 
50.992 
44.049 
38.495 
36.900 


36.900 
34.157 
30.644 
27.683 
25.156 
22.974 


1200 


PuF3 


Phase ill 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1699.00 


LIQ 1699.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase inl OS) 


SOL Pa2 
LIQ Oe1 


_—— 


Cp 


92.647 

92.776 

98.868 
103.496 
107.253 
110.512 
113.472 
116.243 
118.892 
121.456 
123.962 
126.424 
128.855 
131.261 
133.650 
136.000 


146.440 
146.440 
146.440 
146.440 
146.440 


S 


J/(K mol) 


126.110 
126.683 
154.250 
176.830 
196.041 
212.824 
COM TTT 
241.303 
253.688 
265.141 
275.817 
285.837 
295290 
304.267 
312.815 
320.908 

32.014 
352.922 
353.009 
361.379 
369.297 
376.808 


PLUTONIUM TRIFLUORIDE 


~(G-H298)/T H H-H298 e AH; AGy 
kJ / mol 
126.110 -1552.264 0.000 -1589.864 -1552.264 -1483.825 
126.112 -1552.092 0.172 -1590.098 -1552.239 -1483.400 
129.829 -1542.496 9.768 -1604.196 -1554.127 -1460.628 
137.038 -1532.368 19.896 -1620.783 -1553.118 -1437.412 
145.310 -1521.825 30.439 -1639.450 -1552.099 -1414.408 
153.781 -1510.934 41.330 -1659.911 -1550.298 -1391.598 
162.112 -1499.733 52.531 -1681.954 -1550.079 -1368.943 
170.172 -1488.246 64.018 -1705.418 -1547.578 -1346.449 
177.913 -1476.488 75.776 -1730.177 -1548.283 -1323.947 
185.328 -1464.470 87.794 -1756.125 -1546.009 -1301.622 
192.429 -1452.199 100.065 -1783.179 -1543.514 -1279.513 
199.233 -1439.679 112.585 -1811.267 -1540.798 -1257.622 
205.760 -1426.915 125.349 -1840.327 -1537.862 -1235.948 
212.030 -1413.909 138.355 -1870.309 -1534.705 -1214.491 
218.064 -1400.663 151.601 -1901.167 -1531.328 -1193.253 
223.823 -1387.316 164.948 -1932.539 -1527.768 -1172.441 
54.392 
223,823 -1332.924 219.340 -1932.539 -1473.376 -1172.441 
223,899 -1332.777 219.487 -1932.892 -1473.329 -1172.264 
231.306 -1318.133 234.131 -1968.615 -1468.588 -1154.691 
238.362 -1303.489 248.775 -2005.153 -1463.862 -1137.381 
245.098 -1288.845 263.419 -2042.461 -1459.151 -1120.320 


301.059 


log K; 
lie 


259.960 
258.283 
190.738 
150.165 
123.135 
103.842 
89.383 
78.146 
69.156 
61.809 
55.696 
50.532 
46.114 
42.292 
38.956 
36.046 


36.046 
36.019 
33.508 
31.269 
29.260 


1201 


320.058 PLUTONIUM TETRAFLUORIDE PuF4 

Phase ll C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) IE kJ / mol [ - 

SOL 298.15 116.193 147.252 147.252 -1778.200 0.000 -1822.103 -1778.200 -1685.833 295.351 
300.00 116.368 147.971 147.254 -1777.985 0.215 -1822.376 -1778.160 -1685.260 293.430 
400.00 122.867 182.450 151.911 -1765.984 12.216 -1838.964 -1779.251 -1654.588 216.067 
500.00 126.449 210.283 160.892  -1753.505 24.695 -—1858.646 -1777.572 -1623.662 169.623 
600.00 128.883 233.564 WAI SANTO 37.468 -1880.870 -1776.059 -1593.066 138.689 
700.00 130.775 253.578 181.501 -1727.746 50.454 -1905.250 -1773.939 -1562.734 116.613 
800.00 132.378 271.147 191.630 -1714.586 63.614 -1931.504 -1773.565  -1532.591 100.068 
900.00 133.813 286.823 201.352 -1701.276 76.924 -1959.417 -1771.064 -1502.618 87.210 
1000.00 135.143 300.992 210.619  -1687.827 90.373 -1988.819 -1771.918  -1472.630 76.922 
1100.00 136.406 313.932 219.431 -1674.249 103.951 -2019.574 -1769.937 -1442.797 68.513 
1200.00 137.622 325.853 227.809 -1660.548 117.652  -2051.571 -1767.876 -1413.147 61.513 
1300.00 138.805 336.916 235.782 -1646.726 131.474  -2084.716 -1765.732 -1383.673 55.597 
1310.00 138.922 337.980 236.558 -1645.338 132.862  -2088.091 -1765.513 -1380.735 55.055 

32.578 42.677 

LIQ 1310.00 171.544 370.558 236.558 -1602.661 175.539  -2088.091 -1722.836 -1380.735 55.055 
1400.00 171.544 381.956 245.543  -1587.222 190.978  -—2121.960 -1717.936 -1357.396 50.645 
1500.00 171.544 393.791 255.0386 -1570.067 208.133 -2160.754 -1712.520 -1331.832 46.379 

References 

Phase H/S C, 

SOL Pa2 Pa2 

LIQ Oe1 Oe1 

358.055 PLUTONIUM HEXAFLUORIDE PuF6 

Phase ag C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) dat kJ / mol ] Pe 

SOL 298.15 167.364 221.752 221.752 -1799.120 0.000 -1865.235 -1799.120 -1668.502 292.315 
300.00 167.855 222.789 221.755  -1798.810 0.310 -1865.647 -1799.043 -1667.691 290.371 
324.74 174.413 236.346 222.354 -1794.576 4.544 -1871.327 -1797.948 -1656.902 266.514 

57.412 18.644 

LIQ 324.74 188.280 293.759 222.354 -1775.932 23.188  -1871.327 -1779.304 -1656.902 266.514 
400.00 188.280 333.004 239.609 -1761.762 37.358  -1894.964 -1778.301 -1628.970 212.722 

References 

Phase in PS Cy 

SOL Pa2 Oe1 

LIQ Oe1 Oe1 


1202 


PuF6[g] PLUTONIUM HEXAFLUORIDE (GAS) 358.055 
Phase T C, S —(G-H298)/T H H-H298 G AHy AG; log Ky 
[K] $= JN Ianto) el kJ / mol i= 1 
GAS 298.15 129.420 369.532 369.532 -1748.912 0.000 -1859.088 -1748.912 -1662.354 291.238 
300.00 129.677 370.333 369.534 -1748.672 0.240 -1859.772 -1748.905 -1661.817 289.348 
400.00 139.948 409.196 374.763 -1735.139 13.773 -1898.817 -1751.677 -1632.823 213.225 
500.00 145.673 441.097 384.937 -1720.832 28.080 -1941.380 -1751.534 -1603.170 167.482 
600.00 149.106 467.984 396.597 -1706.079 42833 -1986.870 -1751.515 -1573.543 136.989 
700.00 151.306 491.146 408.488 -1691.051 57.861 -2034.854 -1750.903 -1543.929 115.209 
800.00 152.793 511.453 420.116 -1675.842 73.070 -2085.004 -1752.084 -1514.285 98.873 
900.00 153.842 529.514 431.286 -1660.507 88.405 -2137.070 -1751.207 -1484.613 86.165 
1000.00 154.608 545.764 441.935 -1645.083 103.829 -2190.847 -1753.765 -1454.740 75.988 
1100.00 155.181 560.528 452.055 -1629.592 119.320 -2246.173 -1753.578 —-1424.847 67.660 
1200.00 155.622 574.050 461.666 -1614.051 134.861 -2302.911 -1753.406 -1394.970 60.721 
1300.00 155.966 586.521 470.797 -1598.471 150.441 -2360.948 -—1753.249 -1365.107 54.851 
1400.00 156.239 598.090 479.481 -1582.860 166.052 -2420.186 -1753.111 -1335.255 49.819 
1500.00 156.459 608.877 487.752 -1567.225 181.687 -2480.540 -1752.991 -1305.412 45.458 
1600.00 156.638 618.980 495.641 -1551.570 197.342 -2541.938 -—1752.889 —1275.577 41.643 
1700.00 156.785 628.481 503.179 -1535.898 213.014  -2604.316 -1752.807 —-1245.748 38.277 
1800.00 156.907 637.446 510.391 -—1520.213 228.699 -2667.616 —1752.743 —1215.923 35.285 
1900.00 157.009 645.932 517.304 -1504.518 244394 -2731.789 -1752.700 -1186.100 32.608 
2000.00 157.094 653.988 523.938 -1488.812 260.100 -2796.789 -—1752.676  -1156.280 30.199 
References 
Phase il HS) Cy 
GAS Pa2 Pa2 
PuH2 PLUTONIUM DIHYDRIDE 246.080 
Phase ill C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) al kJ / mol ] [ - ] 
SOL 298.15 39.018 59.831 59.831 — 139.327 0.000  -157.166 -139.327  -102.860 18.021 
300.00 39.113 60.073 Od 8321091205 0.072. —157.277 -—139.367  —102.633 17.870 
400.00 43.043 71.911 61.419  —135:130 4197 -163.895 -144.814 — 90.026 ks 
500.00 45.727 81.817 64.5385  -—130.686 8.641 -171.595 -147.366 — 76.076 7.948 
600.00 47.921 90.353 68.143 -—126.001 13.326 -180.213 -149.924 — 61.619 5.364 
700.00 49.883 97.890 71.864 -121.109 18.218 -189.632 -151.736 — 46.756 3.489 
800.00 ZZ 104.672 75.548  -116.028 23.299  -199.766 -155.180 — 31.526 2.058 
900.00 53.489 110.866 79.133 -110.767 28.560  -210.547 -156.408 — 15.994 0.928 
1000.00 vorii2 116.591 82.596 -105.332 33.995 -221.923 -160.919 —0.035 0.002 
References 
Phase H/S GF 
SOL Oe Oe 


1203 


247.088 PLUTONIUM TRIHYDRIDE PuH3 

Phase V Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [> —=J)(Katnol) leat kJ / mol oe 

SOL 298.15 43.242 64.852 64.852 — 138.072 0.000 -—157.408 -138.072 — 83.621 14.650 
300.00 43.304 65.120 64.853 — 137.992 0.080 —157.528 -138.131 — 83.282 14.501 
400.00 46.652 78.036 66.591 — 133.494 4.578 —164.709 -144.657 —64.476 8.420 
500.00 49.999 88.806 69.985 — 128.662 9.410 -—173.064 -148.282 — 44.052 4.602 

References 

Phase H/S C, 

SOL Oe1 Oe1 

624.778 PLUTONIUM TRIIODIDE Pul3 

Phase Ty Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) ) | kJ / mol [ - 

SOL 298.15 111.825 214.221 214.221 —579.902 0.000 —643.772 -579.902 — 576.487 100.998 
300.00 111.863 214.913 214.223 —579.695 0.207 -—644.169 -579.905 —576.465 100.372 
400.00 113.922 247.376 218.635 —568.406 11.496 —667.356 -607.739 —574.386 75.007 
500.00 115.980 273.018 227.035 —556.911 22.991 —693.420 -672.608 —559.852 58.487 
600.00 118.039 294.345 236.525 —545.210 34.692 —721.817 -670.848 —537.508 46.794 
700.00 120.098 312.696 246.126 — 533.303 46.599 -—752.190 -668.351 —515.479 38.466 
800.00 122.156 328.867 255.477 —521.190 58.712 —784.284 -667.469 — 493.702 CYS) 
900.00 124.215 343.374 264.451 —508.872 71.030 —817.908 -664.336 — 472.168 27.404 
1000.00 126.273 356.568 273.013 — 496.347 83.555 -—852.915 -664.435 — 450.694 23.542 
1050.00 127.302 362.753 277.140 — 490.008 89.894 -—870.899 -663.032 -— 440.041 21.891 

47.817 50.208 

LIQ 1050.00 142.256 410.571 277.140 — 439.800 140.102 —870.899 -612.824 — 440.041 21.891 
1100.00 142.256 417.188 283.357 —432.687 147.215 —891.594 -610.651 — 431.865 20.508 
1200.00 142.256 429.566 295.032 —418.462 161.440 —933.941 -606.311 — 415.803 18.099 
1300.00 142.256 440.953 305.825 —404.236 175.666 -977.474 -601.981 — 400.103 16.076 
1400.00 142.256 451.495 315.858 —390.010 189.892 -1022.103 -597.660 — 384.736 14.355 
1500.00 142.256 461.310 325.232 —375.785 204.117 -1067.749 -593.348 — 369.678 12.873 

References 

Phase Heys Cp 

SOL Pa2 Oe1 

LIQ Oe1 Oe1 


| 


1204 


PuN 


Phase iT 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 


References 
Phase lal vi ss) 


SOL Pa3 


Pa3 


S 


J/(K mol) 


64.810 

65.117 

79.605 

91.189 
100.936 
109.416 
116.967 
123.810 
130.093 
135.924 
141.382 
146.526 
151.404 
156.051 
160.497 


PLUTONIUM NITRIDE 


~(G-H298)/T H H-H298 G 

kJ / mol 

64.810 -299.198 0.000 318.521 
64.811 -299.106 0.092 -318.641 
66.776 -294.066 5132 325.908 
70.538  -288.872 10.326 -334.467 
74.813 -283.524 15.674 -344.086 
79.163  -278.021 21.177 354.612 
83.425 -272.364 26.834  -365.938 
87.538  -266.553 32.645 -377.982 
91.483  -260.588 38.610  -390.681 
95.261  -254.469 44.729 -403.986 
98.880  -248.195 51.003 -417.854 
102.349 -241.767 57.481  -432.252 
105.680  -235.185 64.013  -447.150 
108.884  -228.449 70.749 -462.525 
111.972  -221.558 77.640  -478.354 


AH; AG; 
=—299.198 ~ —274.613 
-299.192  -274.461 
=302.276 -266.216 
-302.625 -257.206 
-303.083  -—248.122 
—302.867 =238.977 
- 304.338  -—229.752 
—303.630 -—220.470 
— 306.226 -—210.975 
-305.940  -201.463 
—305.524 -—191.982 
-—304.977  -182.542 
—304.296 -173.149 
—303.478 —163.809 
— 302.521 — 154.528 


258.071 


log Ky 


a 


260.064 


Phase 7 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2173.00 


References 
Phase Als 


SOL Pal 


(—-—= 


C 


51.269 
51.323 
53.932 
56.087 
SAO oi 
59.604 
61.092 
62.438 
63.659 
64.767 
65.772 
66.679 
67.497 
68.231 
68.886 
69.468 
69.981 
70.432 
70.824 
71.163 
71.380 


PLUTONIUM 


S  -(G-+H298)/T H 


J/(K mol) 


70.710 

71.027 

86.162 

98.435 
108.829 
117.889 
125.947 
133.222 
139.864 
145.984 
151.664 
156.965 
161.937 
166.619 
171.044 
175.238 
179.223 
183.019 
186.642 
190.106 
192.542 


Remarks 


Pal 


OXIDE 


H-H298 


G 


Py 


70.710  -—564.840 
70.711 — 564.745 
Wo Nahas ears) 
76.703 -—553.974 
81.212 —548.270 
85.818  —542.391 
90.340 -—536.354 
94.707 —530.177 
SEI SELEY 
102.902 -—517.449 
106.731 —510.921 
110.394  -504.298 
113.900  -497.588 
117.260  -490.801 
120.484  -—483.945 
123.583  -—477.026 
126.564 —470.053 
129.436 -—463.032 
132.207 -—455.969 
134.882 -—448.869 
136.778 -—443.666 


MPT= 2178. 


0.000 
0.095 
5.362 
10.866 
16.570 
22.449 
28.486 
34.663 
40.969 
47.391 
53.919 
60.542 
67.252 
74.039 
80.895 
87.814 
94.787 
101.808 
108.871 
115.971 
121.174 


kJ / mol 


S815) SEZ 
— 586.053 
— 593.943 
— 603.191 
— 613.567 
— 624.913 
— 637.112 
— 650.076 
— 663.735 
— 678.032 
— 692.918 
—708.352 
—724.300 
—740.730 
=U SOUS 
-—774.931 
E92000 
—810.769 
— 829.253 
— 848.092 
— 862.059 


AH; AG; 
—564.840  -—539.996 
— 564.831 — 539.842 
—667.714 © —531639 
—567.814  —522.628 
—568.004 -513.496 
—567.518 -—504.449 
—568.723 ~ —495.359 
-—567.762  -—486.245 
-570.129 -476.946 
—569.646 —-—467.650 
—569.076 -—458.402 
—568.429  -—449.205 
—567.710  -—440.061 
-—566.927 —430.970 
—566.088 —421.933 
—565.200  —412.950 
—564.269 -404.021 
-—563.302 -—395.145 
-—562.304 —-—386.320 
— 561.281 — 377.546 
— 560.521 =O Welle 


1205 


1206 


Pu02 


Phase y 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2715.00 


LIQ 2715.00 
2800.00 
2900.00 
3000.00 


References 


Phase int # SS} 


SOL Pal 
LIQ Pal 


[eee 


Cp 


66.242 
66.583 
78.237 
83.347 
86.069 
87.776 
89.024 
90.076 
91.067 
92.072 
93.139 
94.295 
95.560 
96.945 
98.459 
100.109 
101.900 
103.835 
105.916 
108.146 
110.526 
113.057 
115.741 
118.579 
118.826 
118.826 
118.826 


104.600 
104.600 
104.600 
104.600 


J/(K mol) 


66.128 

66.539 

87.548 
105.622 
121.081 
134.485 
146.291 
156.838 
166.380 
175.106 
183.163 
190.663 
197.696 
204.336 
210.640 
216.658 
222.430 
227.991 
233.369 
238.590 
243.675 
248.644 
253.512 
258.293 
262.954 
267.438 
268.097 

27.739 
295.836 
299.060 
302.731 


PLUTONIUM DIOXIDE 


S —(G-H298)/T H H-H298 G 

[ kJ / mol 

66.128 -—1055.832 0.000 -1075.548 
66.1129") = 1055.709 0123 =1075.671 
68.915 -1048.379 7.453 -—1083.398 
74.497 -1040.270 15.562 -—1093.080 
81.005 -1031.787 24.045 —1104.435 
87.709 -1023.089 32.743 -1117.228 
94.308 -1014.246 41.586 -1131.279 
100.681 -1005.290 50.542 -1146.444 
106.781 °=996.233" — 59.599." =1162.618 
112.601 -987.076 68.756 -1179.693 
118.150 —977.817 78.015. =—1197.612 
123.443 -968.446 87.386 -1216.307 
128.498 -958.954 96.878 -—1235.729 
133.334 -949.330 106.502 -1255.833 
137.971 -939.561 116.271 —1276.585 
142.424 -929.633 126.199 -1297.952 
146.709 -919.534 136.298 -1319.908 
150.842  -909.248 146.584 -1342.431 
154.834 -898.762 157.070  -1365.500 
158.699 -888.060 167.772  -1389.100 
162.446  -877.128 178.704 -1413.214 
166.086  -865.950 189.882 -1437.831 
169.628 -854.512 201.320 -1462.939 
173.079 -842.797 213.035 . -1488.530 
176.447 -830.914 224918 -1514.594 
179.734 -819.032 236.800 -1541.115 
180.221 -817.249 238,583-.-—1545.132 

75.312 

180.221 -741.937 313.895 -1545.132 
183.780 -733.046 322.786 -1570.415 
187.819  -722.586 333.246 -1600.506 
191.708  -712.126 343.706 -1630.957 


306.277 


AH; AG; 
-1055.832 -—999.040 
—1055.823 —998.687 
-1058.128 —-979.733 
-1057.152 -—960.286 
—1056.143  —-941.051 
-1054.465 -—922.000 
—1054.532 —903.075 
-1052.496  -—884.265 
-—1053.843  -865.386 
-—1052.379 -846.611 
-—1050.852 -827.971 
—1049.248 -809.462 
—1047.554 —791.080 
=1045.755: —772.823 
—1043.837 —754.689 
-—1041.786 —-736.679 
— 039 580 = lOa9o, 
-1037.224  —701.036 
—1034.685 -—683.407 
SWS Sez Solas (0, 
-1029.012  -648.547 
-—1025.849 -631.323 
-—1022.447  -614.242 
—1018.791 —597.308 
—1014.989  -580.523 
all Od 1h20 eee — 500-080 
-1010.642  —-561.402 

- 935.330 -561.402 
—933.344 —-—549.726 
-—931.026 -—536.066 
—928.727 -—522.486 


276.063 


log K; 
igs va 


175.028 
173.887 
127.940 
100.320 
81.926 
68.800 
58.965 
51.321 
45.203 
40.202 
36.041 
32.525 
29.516 
26.912 
24.638 
22.635 
20.859 
19.273 
17.849 
16.564 
15.398 
14.338 
13.369 
12.480 
11.663 
10.909 
10.801 


10.801 
10.255 
9.656 
9.097 


536.127 


Phase ils 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase iiss) 


SOL Pal 


Cp 


133.249 
133.659 
148.475 
156.584 
162.280 
166.819 
170.670 
174.041 
177.040 
179.730 
182.150 
184.329 
186.288 
188.047 
189.620 
191.022 
192.267 
193.367 
194.334 


Pal 


DIPLUTONIUM TRIOXIDE (ALPHA) 


S 


J/(K mol) 


153.553 
154.378 
195.131 
229.200 
258.276 
283.643 
306.176 
326.477 
344.972 
361.974 
377.718 
392.386 
406.119 
419.033 
431.220 
442.758 
453.713 
464.138 
474.082 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
153.553 -1799.120 0.000 -1844.902 
153.555 -1798.873 0.247 -—1845.187 
159.011 -1784.672 14448 -1862.725 
169.739 -1769.389 29.731 -1883.989 
182.131 -1753.4383 45.687 -—1908.399 
194.859 -1736.971 62.149 -1935.521 
207.391 -1720.092 79.028 -1965.033 
219.514 -1702.853 96.267 -1996.682 
231.148 -1685.296 113.824 -2030.268 
242.279 -1667.455 131.665 -2065.627 
252.918 -1649.359 149.761 -2102.621 
263.088 -1631.033 168.087 -2141.135 
272.820 -1612.501 186.619  -2181.067 
282.141 -—1593.783 205.337 -2222.331 
291.081 -1574.898 224.222 -2264.850 
299.667 -1555.864 243.256 -2308.554 
307.923 -1536.699 262.421 -2353.382 
315.873 -1517.416 281.704  -2399.279 
323.537 -1498.030 301.090 -2446.194 


AHy AG; 
=1'799.120 —-1722-467 
99.073) 2g 
—1802.658 -1696.657 
—1800.112 -1670.532 
—1797.523 -1644.943 
—1793:475 —1619.829 
=1792.746 —1595:077 
—1787.644 —-1570.672 
-—1789.164 -1546.252 
—1784.955 -1522.163 
—1780.551 -1498.465 
-—1775.967 -1475.143 
-1771.223 -1452.180 
—1766.334 -1429.561 
—1761.318 -1407.272 
-—1756.190 -—1385.301 
—1750.966 -—1363.634 
—1745.661 -1342.260 
-—1740.287 -1321.167 


1207 


Pu203 


log Ky 
eS 


301.769 
299.825 
221.561 
174.519 
143.205 
120.873 
104.148 
91.159 
80.768 
72.281 
65.227 
DOI2T2 
54.181 
49.782 
45.943 
42.565 
39.572 
36.901 
34.505 


] 


1208 


Pu203[B] DIPLUTONIUM TRIOXIDE (BETA) 536.127 

Phase th Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] (SAA I IS no) Ih : kJ / mol ] [ - 

SOL 298.15 eal ley 138.909 138.909  -1715.440 0.000 -—1756.856 -1715.440 -1634.421 286.344 
300.00 131.567 139.721 138.911  -1715.197 0.248 -1757.113 -1715.397 -1633.919 284.491 
400.00 146.383 179.872 144.285 -1701.205 14.235 -1773.154 -1719.191 -1607.086 209.864 
500.00 154.492 213.474 154.858 -1686.132 29.308 -1792.869 -1716.854 -1579.412 165.000 
600.00 160.188 242.169 167.076 -—1670.385 45.055 -1815.686 -1714.475 -1552.231 135.134 
700.00 164.727 267.214 179.6380 -1654.132 61.308 -—1841.181 -1710.635 -1525.489 113.833 
800.00 168.578 289.467 191.995 -1637.462 77.978 -—1869.036 -1710.116 -1499.080 97.880 
900.00 171.949 309.522 203.957 -1620.432 95.008 -—1899.002 -1705.223 -1472.991 85.490 
1000.00 174.948 327.796 215.444 -1603.085 112.355  -1930.881 -1706.953 -1446.865 75.576 
1100.00 177.638 344.599 226.429 -1585.453 129.987 -1964.512 -1702.953 -1421.048 67.480 
1200.00 180.058 360.161 236.933 -—1567.566 147.874 -1999.760 -1698.757 -1395.604 60.749 
1300.00 182.237 374.661 246.976 -1549.449 165.991 -—2036.509 -1694.383 -1370.517 55.068 
1400.00 184.196 388.239 256.586 -—1531.126 184.314 -2074.661 -—1689.848 -1345.773 50.211 
1500.00 185.955 401.009 265.793 -1512.617 202.823 -2114.130 -1685.168 -1321.359 46.014 
1600.00 187.528 413.061 274.624 -1493.941 221.499 -2154.839 -1680.361 -1297.261 42.351 
1700.00 188.930 424.473 283.106 -1475.117 240.323 -2196.721 -1675.443 -1273.468 39.129 
1800.00 190.175 435.308 291.263 -—1456.160 259.280 -2239.714 -1670.428 -1249.966 36.273 
1900.00 191.275 445.620 299.118 -1437.087 278.353 -2283.765 -—1665.332 -1226.746 33.726 
2000.00 192.242 455.456 306.691 -1417.910 297.530  -2328.822 -1660.167 -1203.796 31.440 

References 

Phase nis Cp 

SOL Pal Pal 

PuOBr PLUTONIUM BROMIDE OXIDE 339.968 

Phase il Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) lil kJ / mol ] [ - 

SOL 298.15 87.791 119.244 119.244 — 888.682 0.000 —924.235 -888.682 — 855.618 149.901 
300.00 87.835 119.787 119.246 — 888.520 0.162 —924.456 -888.676 —855.413 148.941 
400.00 90.224 145.383 122.719 — 879.617 9.065 -—937.770 -905.164 — 841.458 109.883 
500.00 92.613 165.772 129.358 — 870.475 18.207 —953.361 -903.472 —825.772 86.268 
600.00 95.002 182.869 136.889 — 861.094 27.588 —970.815 -901.844 -— 810.427 70.554 
700.00 97.391 197.693 144.539 — 851.474 37.208 -—989.859 -899.485 -—795.374 59.352 
800.00 99.780 210.854 152.021 —841.616 47.066 -1010.299 -898.742 —780.554 50.965 
900.00 102.169 222.744 159.229 — 831.518 57.164 -1031.988 -—895.740 — 765.958 44.455 
1000.00 104.558 233.632 166.132 — 821.182 67.500 -1054.814  -895.960 -—751.410 39.250 
1100.00 106.947 243.710 172.732 —810.607 78.075 -1078.687 -—893.209 — 737.087 35.001 
1200.00 109.336 253.118 179.043 —799.793 88.889 -1103.534 -890.243 —723.023 31.472 
1300.00 Wives 261.964 185.085 —788.740 99.942  -1129.292 -887.059 —709.215 28.497 
1400.00 114.114 270.331 190.878 -777.448 111.234 -1155.911 -883.653 — 695.662 25.955 
1500.00 116.503 278.285 196.442 —765.917 122.765 -1183.345 -880.025 — 682.359 23.762 

References 

Phase mes Cp 

SOL Oe1 Oe1 


] 


] 


1209 


295.516 PLUTONIUM CHLORIDE OXIDE PuOCl 

Phase als GC; S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] (Ol) | ll kJ / mol [ - ] 

SOL 298.15 83.648 108.784 108.784 —931.777 0.000 —964.211 -931.777 — 885.024 155.052 
300.00 83.693 109.302 108.786 —931.622 0.155 —964.413 -931.740 — 884.734 154.046 
400.00 86.082 133.706 112.097 — 923.134 8.643 -—976.616 -933.135 — 869.319 118524 
500.00 88.471 USER 118.429 —914.406 USA -—990.991 -931.796 — 853.565 89.171 
600.00 90.860 169.512 125.616 — 905.439 26.338 -1007.147 -930.542 — 838.079 72.961 
700.00 93.249 183.698 132.922 — 896.234 35.543 -1024.822 -928.567 — 822.822 61.400 
800.00 95.638 196.305 140.071 — 886.790 44.987 -1043.834 -928.217 — 807.741 52.740 
900.00 98.027 207.708 146.962 — 877.106 54.671 -1064.043 -925.614 —792.836 46.015 
1000.00 100.416 218.159 153.567 — 867.184 64.593 -1085.344 -926.235 -777.933 40.635 
1100.00 102.805 227.842 159.884 — 857.023 74.754 -1107.650 -923.889 —763.215 36.242 
1200.00 105.194 236.890 165.928 — 846.623 85.154 -1130.891 -921.330 —748.719 32.591 
1300.00 107.583 245.404 171.718 — 835.984 95.793 -1155.010 -918.553 —734.446 29.510 
1400.00 109.972 253.464 WET), —825.107 106.670 -1179.957 -—915.556 —720.395 26.878 
1500.00 112.361 261.133 182.608 —813.990 117.787  -1205.690 -912.339 —706.566 24.605 

References 

Phase H/S C, 

SOL Oe1,Ra2 Oe 

279.062 PLUTONIUM FLUORIDE OXIDE PuOF 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] IH atl) I) IL kJ / mol ] [ - ] 

SOL 298.15 79.464 91.630 91.630  -1128.843 0.000 -1156.162 -—1128.843 -1080.005 189.212 
300.00 79.509 92.121 91.631 -—1128.696 0.147 -1156.332 -1128.811 -1079.702 187.993 
400.00 81.898 iborece 94.778 -—1120.626 8.217 -1166.754 -1130.498 -1063.542 138.884 
500.00 84.287 133.853 100.800  -1112.316 16.527 -1179.243 -1129.474 -1046.967 109.376 
600.00 86.676 149.432 107.641 -1103.768 25.075 -1193.427 -1128.556 -1030.595 89.721 
700.00 89.065 162.972 114.598 -1094.981 33.862 -1209.062 -1126.937 -1014.394 75.695 
800.00 91.454 175.021 121.412 -1085.955 42.888  -1225.972 -1126.955 -—998.317 65.183 
900.00 93.843 185.931 127.984 -1076.691 52.152 -1244.028 -—1124.732 — 982.368 57.015 
1000.00 96.232 195.942 134.286 -1067.187 61.656 -1263.129 -1125.741 — 966.380 50.479 
1100.00 98.621 205.226 140.318 -1057.444 71.3899 -1283.192 -—1123.790 — 950.536 45.137 
1200.00 101.010 213.909 146.092 -1047.463 81.380 -1304.154 -1121.631 —934.880 40.694 
1300.00 103.399 222.089 151.626 -1037.242 91.601 -1325.957 -—1119.260 —919.412 36.942 
1400.00 105.788 229.839 156.939 -1026.783 102.060 -1348.557 -1116.672 —904.135 SOHoa: 
1500.00 108.177 237.219 162.047 -1016.084 112.759 -1371.913 -1113.867 — 889.050 30.959 

References 

Phase Al fs Cy Remarks 

SOL Oe1 Oe1 MPT 1500 


1210 


PuOl 


Phase ily 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 
Phase nes 


SOL Oe1 


——= 


Cp 


92.016 
92.061 
94.450 
96.839 
99.228 
101.617 
104.006 
106.395 
108.784 
We AS 
113.562 
Hilongon 
118.340 
120.729 


Oe1 


PLUTONIUM IODIDE OXIDE 


S —(G—H298)/T H H-H298 G 
J/(K mol) Ih dl kJ / mol 


WAc i  WAesleyy te flels 0.000  -—865.268 
1261926. 20 ;COO MME OCIEAZO 0.170 -—865.503 
Log. 107 9129/9964) G— 6181099 9.496 -—879.594 
175.070 136.950 -808.535 19.060 -896.070 
192.937 144.831 —798.731 28.864 -914.494 
208.412 152.833 -788.689 38.906 -934.578 
222.137 160.654 -778.408 49.187 -956.118 
234.525 1G85 845 N= 7677086) 09/0/8001 
245.859 175.393 » »=757:129° 70466) =1002:988 
256.339 182.281 -—746.131 81.464 -1028.104 
266.115 188.864  -734895 92.700 -1054.232 
203 ASS, 195.164 -723.419 104.176 -—1081.308 
BI) ANNAN) 7 AWE iets = NOS 27%s: 
292.225 206.996 -699.751 127.844 —1138.089 


AH; AG; 
-827.595 -—802.028 
— 827.561 -— 801.870 
-837.206 -793.248 
— 857.341 — 780.395 
—855.308 —765.239 
-852.540 -750.444 
—851.386  —735.939 
= 847.973 =721,714 
— 847.781 — 707.576 
-—844.619 -—693.706 
— 841.241 — 680.134 
— 837.645 —666.853 
— 833.828  —653.857 
—829.789 -641.142 


386.968 


log Ky 
[ae 


140.512 
139.618 
103.588 
81.527 
66.620 
55.999 
48.052 
41.887 
36.960 
32.941 
29.605 
26.794 
24.396 
22.327 


276.130 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2623.00 


References 
Phase nb HS 


SOL Oe1 


| 


Cy 


53.974 
54.067 
58.236 
61.813 
65.052 
67.938 
70.497 
72.798 
74.940 
77.038 
78.966 
80.802 
82.451 
83.884 
85.107 
86.139 
87.004 
87.727 
88.336 
88.852 
89.300 
89.700 
90.072 
90.433 
90.800 
90.887 


PLUTONIUM MONOSULFIDE 


S  -(G-H298)/T H 


J/(K mol) 


78.241 

78.575 

94.727 
108.112 
119.674 
129.923 
139.165 
147.603 
155.385 
162.626 
169.412 
175.806 
181.856 
187.594 
193.048 
198.240 
203.188 
207.912 
212.428 
216.751 
220.895 
224.873 
228.699 
232.383 
235.937 
236.737 


Remarks 


Oe1 


H-H298 


G 


Me 


78.244 — 439.320 

78.242 —439.220 

80.416 -—433.596 

84.653  —427.590 

89.547 —421.244 

94.597 —-—414.592 

99.599 -—407.668 
104.471 — 400.501 
HOSA SSIES! 
113.712 -—385.514 
118.074 -377.714 
122.271 — 369.725 
126.313 —361.560 
130.209 -—353.242 
133.967 -344.790 
137.597 —336.227 
141.104 -327.568 
144.497, =—-318.831 
147.782  —310.027 
150.964 -—301.166 
154.049  —292.258 
157.042  -283.308 
159.949  -274.319 
162.773  -—265.294 
165.519 —256.233 
166.140 -—254.143 


MPT= 2623. 


0.000 
0.100 
5.724 
11.730 
18.076 
24.728 
31.652 
38.819 
46.207 
53.806 
61.606 
69.595 
77.760 
86.078 
94.530 
103.093 
We tAsy 
120.489 
129.293 
138.154 
147.062 
156.012 
165.001 
174.026 
183.087 
185.177 


kJ / mol 


— 462.647 
— 462.793 
— 471.486 
— 481.647 
— 493.048 
— 505.538 
—519.000 
— 533.344 
— 548.498 
— 564.403 
— 581.008 
S13 2712 
— 616.158 
— 634.633 
— 653.668 
— 673.234 
— 693.307 
—713.864 
— 734.883 
— 756.344 
S18.22 
— 800.517 
— 823.197 
— 846.252 
— 869.669 
SS NOs 


AH; AG 
-—439.320  -437.746 
— 439.321 — 437.736 
—444.943  -437.067 
-—446.914 -434.934 
—448.458 -432.424 
— 448 881 — 429.713 
-—450.889  -426.841 
-—503.443 —-—422.693 
—504.833 —-413.531 
—503.260  —404.475 
SOAR —shhe\x597/1 
— 499.541 — 386.822 
—497.419 -378.230 
-495.149 -369.795 
—492.750 -361.515 
—490.242 -—353.389 
-— 487.645 —345.414 
—484.972 —-337.585 
—482.236  —329.898 
—479.448 -322.349 
-—476.616  -—314.935 
—473.746 -307.650 
— 470.841 — 300.490 
—467.903  —293.453 
— 464.932  —-—286.533 
—464.244  -284.958 
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Pu2S3 DIPLUTONIUM TRISULFIDE 584.326 

Phase T Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ie kJ / mol ie ees 

SOL 298.15 129.651 192.464 192.464 — 989.516 0.000 -1046.899 -989.516 — 987.539 173.013 
300.00 129.713 193.266 192.466 — 989.276 0.240 -—1047.256 -989.521 — 987.527 171.944 
400.00 133.054 231.040 197.594 —976.138 13.378 -1068.554 -—1003.456 — 986.438 128.816 
500.00 136.399 261.089 207.388 — 962.665 26.851 -—1093.210 -—1009.838 —981.603 102.547 
600.00 139.745 286.254 218.490 —948.858 40.658  -1120.610 —1015.387 -—975.494 84.924 
700.00 143.092 308.047 229.761 —934.716 54.800 -1150.349 -—1018.705 — 968.576 72.276 
800.00 146.439 CYA MS) 240.777 — 920.239 69.277. -—1182.137 -—1025.453 —960.963 62.744 
900.00 149.786 344.814 251.383 — 905.428 84.088  -1215.761 -—1186.290 — 949.291 55.095 
1000.00 les aleet 360.769 261.535 — 890.282 99.234 -1251.051 -1190.534 — 922.499 48.186 
1100.00 156.481 S552" PA ASX) —874.801 114.715 -1287.874 -1188.948 — 895.770 42.537 
1200.00 159.829 389.280 280.505 —858.986 130.530 -1326.122 —1187.046 — 869.199 37.835 
1300.00 163.176 402.205 289.374 —842.836 146.680 -1365.703 -—1184.825 — 842.799 33.864 
1400.00 166.524 414.420 297.874 —826.351 163.165 -1406.539 -—1182.286 —816.583 30.467 
1500.00 169.871 426.024 306.034 —809.531 179.985 -1448.566 -1179.425 —790.559 27.530 

References 

Phase iss C, 

SOL Oe1 Oe1 

Pu(SO4)2 PLUTONIUM DISULFATE 436.191 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) el kJ / mol ] [ - 

SOL 298.15 181.815 163.176 163.176 -—2200.784 0.000 -—2249.435 -—2200.784 -1970.318 345.192 
300.00 182.213 164.302 163.179 -2200.447 0.3387 -2249.738 -—2200.808 -1968.888 342.814 
400.00 203.761 219.672 170.584 -—2181.149 19.635 -2269.018 -—2209.221 -—1891.229 246.969 
500.00 225.308 267.455 185.277 -—2159.695 41.089 -2293.423 -2211.882 -—1811.480 189.244 
600.00 246.856 310.438 202.610 -2136.087 64.697 -—2322.350 -—2212.378 -—1731.353 150.728 
700.00 268.404 350.109 220.881  -—2110.324 90.460 -2355.401 -2210.018 -1651.342 123.225 
800.00 289.951 387.356 239.384 -2082.406 118.378 -2392.291 -—2207.741 -1571.672 102.620 
900.00 311.499 422.752 257.807 -2052.334 148.450 -2432.810 -—2307.217 -1490.204 86.489 
1000.00 333.046 456.687 276.009 -2020.106 180.678 -2476.793 -—2299.450 -1399.709 TAS) US! 
1100.00 354.594 489.440 293.931 -1985.724 215.060 -2524.108 -—2286.973 -1310.323 62.222 
1200.00 376.142 Be ali 311.554 -1949.188 251.596 -2574.649 -—2272513 -—1222.159 53.199 
1300.00 397.689 552.176 328.877 -1910.496 290.288 -2628.325 -2256.045 -1135.284 45.616 
1400.00 419.237 582.436 345.912 -1869.650 331.134 -2685.061 -—2237.555 -1049.752 39.167 
1500.00 440.784 612.095 362.672 -1826.649 374135 -2744.792 —2217.030 — 965.613 33.626 

References 

Phase H/S Cy 

SOL Oe1 Oe1 


] 


] 


85.468 


Phase VW 
[K] 


SOL 298.15 
300.00 
312.65 


LIQ 312.65 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
970.39 


References 


Phase AP PS 


SOL Hu1,Ja2 
LIQ Ja2 


S 


76.780 
76.973 
78.287 
6.985 
85.272 
93.560 
100.733 
106.362 
110.973 
114.879 
118.279 
120.446 


Remarks 


Ja2 


~(G-H298)/T 
J/(K mol) 


H 


RUBIDIUM 


H-H298 


G 


76.780 
76.781 
76.815 


76.815 
79.611 
83.150 
86.567 
89.734 
92.639 
95.303 
97.049 


BPT=970.385 GAS(Rb),L=71.787 / NBPT=961. (Rb+Rb2),L=72.22 


0.000 
0.058 
0.460 
2.184 
2.644 
5.580 
8.792 
Wy 
14.868 
Weng2 
20.679 
22.704 


0.000 
0.058 
0.460 


2.644 
5.580 
8.792 
11.877 
14.868 
17.792 
20.679 
22.704 


kJ / mol 


SME YZ 
— 23.034 
— 24.016 


— 24.016 
—31.844 
— 41.575 
—51.940 
— 62.814 
—74.111 
— 85.773 
-—94.175 


AH AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
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GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 


References 
Phase wis 


GAS Ja2 


Hu1,e 


J /(K mol) 


170.093 
170.222 
176.201 
180.840 
184.629 
187.834 
190.609 
193.057 
195.247 
197.229 
199.037 
200.701 
202.241 
203.676 
205.017 
206.277 
207.465 
208.589 
209.655 
210.669 
211.636 


RUBIDIUM (GAS) 


S —(G—H298)/T H H-H298 G 

eI kJ / mol 
170.093 80.900 0.000 30.187 
170.093 80.938 0.038 29.872 
170.909 83.017 Calli 12.537 
172.448 85.096 4.196 - 5.324 
174.172 87.174 6.274 — 23.603 
175.901 89.253 8.353 — 42.231 
177.570 91.332 10.432 — 61.156 
179.157 93.410 12.510 — 80.342 
180.659 95.489 14.589 =99:/59 
182.076 97.567 16.667 -119.384 
183.416 99.646 18.746 —-—139.199 
184.682 101K/25.. (20:02597 9159, 180 
185.882 103.803 22.903 -179.335 
187.021 105.882 24.982  -199.632 
188.104 107.960 27.060 -220.067 
189.137 110.039 29.139  -240.632 
190.122 T2185 31218 =261°320 
191.065 114.196 33.296  -282.123 
191.968 116.275 35.375 . —303,036 
192.835 118.353 37.453 -324.052 
193.667 120.432 39.532 -345.168 
194.469 122.511 41.611 -366.378 


212.560 


AH; AGy 
80.900 53.079 
80.881 52.906 
77.437 44.381 
76.304 36.251 
Zou 28.337 
74.385 20.583 
73.540 T2259 
72.731 5.431 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


85.468 


log K; 
[ — 


=8) 28 
=O) 22 
=(5),7/8ke 
= 8), Keil 
—2.467 
— 1.536 
—0.846 
-0.315 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


] 


170.936 


Phase ls 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase Hvis 


GAS Ja2 


== 


Ja2 


S  -~(G-+H298)/T 


J/(K mol) 


271.070 
271.306 
282.321 
290.923 
297.959 
303.849 
308.838 
313.099 
316.766 
319.948 
322.737 
325.203 
327.404 
329.384 
331.182 
332.825 
334.337 
335.737 
337.039 
338.257 
339.401 
340.479 
341.498 
342.466 
343.386 
344.264 
345.103 
345.907 
346.679 
347.421 
348.136 
348.825 
349.491 
350.134 
350.758 
351.362 
351.948 
352.517 
353.071 
353.609 
354.133 
354.644 
355.141 
355.627 
356.101 
356.565 
357.018 
357.460 
357.894 


RUBIDIUM (GAS) 


- H-H298 G 

] [ kJ / mol 
271.070 113.290 0.000 32.470 
271.071 113.361 0.071 31.969 
272.571 117.190 3.900 4.262 
275.412 121.046 7.756 ~24.416 
278.602 124.905 11.615 —53.871 
281.800 128.724 15.434 —83.970 
284.876 132.460 19.170 -114.611 
287.781 136.076 22.786 -145.713 
290.501 139.555 26.265 —-177.211 
293.037 142.893 29.603 -209.050 
295.398 146.097 32.807 -241.187 
297.598 149.177 35.887 -273.587 
299.649 152.146 38.856  -306.219 
301.567 155.016 41.726 -339.060 
303.363 157.801 44.511  -372.090 
305.048 160.511 47.221  -405.292 
306.634 163.156 49.866 -438.651 
308.129 165.745 52.455 -472.155 
309.542 168.284 54.994 -505.795 
310.881 170.780 57.490 -539.560 
312.152 173.238 59.948  -573.444 
313.360 175.663 62.373  -607.438 
314.511 178.058 64.768  -641.537 
315.610 180.428 67.138  -675.736 
316.661 182.774 69.484  -710.029 
317.667 185.101 71.811 -744.412 
318.632 187.408 74.118 -778.880 
319.559 189.700 76.410 -813.431 
320.450 191.976 78.686  -848.061 
321.308 194.239 80.949 -882.766 
322.136 196.490 83.200 -917.544 
322.934 198.730 85.440  -952.392 
323.705 200.960 87.670  -987.308 
324.451 203.181 89.891 -1022.290 
325.173 205.393 92.103 -1057.335 
325.873 207.598 94.308 -1092.441 
326.552 209.796 96.506 -1127.606 
327.210 211.987 98.697 -1162.830 
327.850 214.173 100.883 -1198.109 
328.472 216.353 103.063 -1233.443 
329.076 218.528 105.238 -1268.831 
329.665 220.698 107.408 -1304.269 
330.238 222.864 109.574 -1339.759 
330.797 225.025 111.735 -1375.297 
331.342 227.183 113.893 -1410.884 
331.874 229.337 116.047 -1446.517 
332.393 231.488 .118.198 -1482.196 
332.900 233.636 120.346 -1517.920 
333.396 235.781 122.491 -1553.688 


AH; AG, 
113.290 78.254 
113.245 78.037 
106.031 67.950 
103.462 58.734 
101.150 50.009 

98.989 41.657 

96.876 33.611 

94.718 25.832 
—51.423 22.307 
~ 52.242 29.718 
—53.195 37.210 
-54,272 44.787 
-55.461 52.450 
~56.747 60.203 
~58.120 68.044 
~59.567 75.973 
~61.079 83.989 
~ 62.648 92.091 
- 64.266 100.277 
~65.927 108.545 
~67.626 116.893 
~ 69.359 125.318 
= 71120 133.820 
~72.908 142.396 
~74.719 151.044 
~76.550 159.762 
~78.399 168.548 
~ 80.265 177.400 
~82.146 186.317 
~84.040 195.297 
-85.946 204.339 
~87.864 213.440 
~89.791 222.599 
Oty 231.815 
~93.672 241.087 
~95.624 250.412 
-97.584 259.791 
-99.549 269.221 

~101.521 278.702 
-103.499 288.232 
~105.481 297.810 
—107.468 307.436 
— 109.460 317.108 
—111.455 326.825 
—113.455 336.587 
—115.457 346.392 
-117.464 356.240 
-119.473 366.129 
~121.486 376.060 
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Rb3AsO4 RUBIDIUM ARSENATE 395.323 

Phase T Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (—————— ately, CoO) bak kJ / mol [ - ] 

SOL 298.15 175.283 267.065 267.065 -—1668.998 0.000 -1748.623 -1668.998 -1546.972 271.023 
300.00 175.483 268.150 267.068  -1668.674 0.324 -1749.118 -1669.001 -1546.215 269.220 
400.00 184.872 319.973 274.071 -1650.637 18.361 -1778.626 -1675.979 -—1503.374 196.320 
500.00 192.841 362.098 287.590 -1631.744 37.254 -1812.793 -1675.407 -1460.268 152.553 
600.00 200.250 397.917 303.065 -1612.087 56.911 -—1850.837 -—1673.948 -1417.364 123.393 
635.00 202.773 409.341 308.610 -—1605.034 63.964 -1864.966 -1673.252 -1402.416 Marooe 

References 

Phase Int IS Cy 

SOL G1 G1 

RbBr RUBIDIUM BROMIDE 165.372 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
(]) = —— IYI at) lh kJ / mol ] ( eae] 

SOL 298.15 52.761 109.960 109.960 — 394.589 0.000 — 427.373 -394.589 — 381.791 66.888 
300.00 52.781 110.286 109.961 — 394.491 0.098 -—427.577 -394.619 — 381.711 66.462 
400.00 53.848 125.616 112.044 — 389.160 5.429 -—439.406 -412.051 — 373.654 48.794 
500.00 54.915 137.747 116.012 — 383.722 10.867 —452.595 -411.670 — 364.094 38.037 
600.00 55.982 147.853 120.500 —378.177 16.412 — 466.889 -411.071 — 354.631 30.873 
700.00 57.049 156.563 125.044 — 372.525 22.064 -—482.120  -410.277 — 345.285 25.765 
800.00 58.116 164.251 129.473 — 366.767 27.822 —498.168 -409.317 — 336.064 21.943 
900.00 59.183 Wor UC As) — 360.902 33.687 —514.944 -408.218 — 326.973 18.977 
965.00 59.876 175.308 136.390 — 357.033 8-556 —526.205 -407.442 — 321.132 17.383 

24.150 23.305 

LIQ 965.00 66.944 199.458 136.390 — 333.728 60.861 —526.205 -384.137 — 321.132 17.383 
1000.00 66.944 201.843 138.639 — 331.385 63.204 —533.228 -—455.393 —316.855 16.551 
1100.00 66.944 208.224 144.680 —324.690 69.899 —553.737 -452.663 — 303.133 14.395 
1200.00 66.944 214.049 150.221 —317.996 76.593 —574.855 -449.937 — 289.660 12.609 
1300.00 66.944 219.407 155.340 — 311.302 83.287 —596.531 -447.214 —276.414 11.106 
1400.00 66.944 224.368 160.096 — 304.607 89.982 —618.723 -444.494 — 263.378 9.827 
1500.00 66.944 228.987 164.536 —297.913 96.676 —641.393  -441.777 — 250.536 8.724 
1600.00 66.944 233.307 168.701 —291.218 103.371 —664.510 -439.063 — 237.875 7.766 

References 

Phase H/S Cp Remarks 

SOL Nb1 Kul,e Tk1 p(GAS)= 1.013 bar at T= 965. 


LIQ Tk1 


e 


165.372 


Phase ai 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase in f S 


GAS Nb1 


[=== === 


RUBIDIUM BROMIDE (GAS) 


S  -(G-+H298)/T 


J/(K mol) 


261.019 
261.250 
272.011 
280.425 
287.333 
293.197 
298.292 
302.800 
306.843 
310.509 
313.865 
316.959 
319.831 
322.511 
325.023 
327.389 
329.624 
331.743 
333.758 


H H-H298 G 
at kJ / mol 
261.020 -182.799 0.000 -260.622 
261.020 -182.730 0.069  -261.105 
262.485  -178.988 3.811 -287.793 
265.262 -175.218 7.581 -—315.430 
268.3827) =171/428) 911.371. °=343:828 
271.519 -167.624 15.175  -372.862 
274.554 -163.808 18.991 -402.442 
277.447. -159.981 22.818  -432.501 
280.187 -156.144 26.655  -462.986 
282.780  -152.297 30.502 -493.857 
285.233  -148.440 34.359 -525.078 
287.556 -144.574 38.225 -556.621 
289.760  -140.699 42100 -588.462 
291.855 -136.815 45.984  -620.581 
293.850 -132.922 49.877 -652.959 
295.754 -129.020 53.779 -685.581 
297.574 -125.109 57.690 -718.433 
299317 © =121189. 61.610 =751.502 
300.989  -117.261 65.538  -784.778 


AH; AG; 
102.79 0e 210,009 
—182,858° =215:239 
—201.879 -222.040 
203100 mm 2201929 
=204.322' — 231-674 
-205.376  -—236.028 
—206.358 —240.339 
—207.296 —244.530 
—280.152 -—246.613 
—280.270  -243.254 
— 280.381 — 239.884 
— 280.487 —236.504 
— 280.586 —233.117 
= 2000/0 sme CONi 23 
— 280.766 —226.324 
— 280.846  —222.918 
— 280.921 =2119:509 
— 280.989 —216.095 
— 281.051 —212.678 
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Rb2CO3 


Phase al 


i le 


SOES1 29815 
300.00 
400.00 
500.00 
576.00 


SOL-2 576.00 
600.00 

700.00 

800.00 

900.00 

1000.00 

1100.00 

1146.00 


LIQ 1146.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 
Phase In fs 


SOL-1 Nb1 
SOL-2 Tk1 
LIQ Tk1 


Cp 


117.612 
117.906 
131.066 
141.495 
148.663 


148.663 
150.848 
159.694 
168.269 
176.688 
185.008 
193.265 
197.047 


188.280 
188.280 
188.280 
188.280 
188.280 


S 


J/(K mol) 


181.330 
182.059 
217.885 
248.281 
268.803 
2.179 
270.982 
277.095 
301.017 
322.904 
343.210 
362.257 
380.278 
388.273 
25.557 
413.829 
422.498 
437.569 
451.522 
464.512 


RUBIDIUM CARBONATE 


—(G—-H298)/T H H-H298 G 

[ kJ / mol 
181.330 -1136.002 0.000 -1190.066 
181.333" ~—1135.784 0.218 -1190.402 
186.128 -1123.299 12.703 -1210.453 
195.594 -1109.658 26.344 —-—1233.799 
203.920 -1098.629 37.373 -1253.460 

2s 
203.920 -1097.374 38628 -1253.460 
206.725 -—1093.780 42.222 -1260.037 
PAHs WO) tah They 4 NAAske} Sloy 
230.214 -1061.850 74.152 -1320.173 
241.654 -1044601 91.401 -1353.490 
252.771 -1026.516 109.486  -1388.773 
263.551 -1007.602 128.400 -—1425.908 
268.397 -998.625 137.377 -1443.585 
29.288 

268.397 -969.337 166.665 -1443.585 
275.138 —959.170 176.832 -—1466.168 
287.061 —940.342 195.660 -1509.181 
298.316  -921.514 214488  -1553.644 
308.968  -902.686 233.316 -1599.453 


AH; AG; 
-1136.002 -1050.823 
—1135.997 —1050.295 
-—1140.049 -1020.532 
—1138.752 —990.783 
=1137.202  —968.399 
—1135.947  -968.399 
-—1135.365 -961.429 
—1132.475  —932.658 
—1128.853 -904.351 
-—1124.519  -876.542 
—1263.366 -845.243 
-—1256.062 -—803.779 
-—1252.466  -—784.939 
—1223.178  —784.939 
-1219.356 —-764.378 
esol —726.747 
-—1205.480 -689.653 
-—1198.580 -653.052 


230.945 


log K; 
[ = 


184.100 
182.873 
133.268 
103.506 

87.819 


87.819 
83.700 
69.596 
59.048 
50.873 
44.151 
38.168 
39.777 


39.717 
33.272 
29.201 
25.731 
22.741 


120.921 


Phase Wt 
[K ] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
996.00 


LIQ 996.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 


References 


Phase nt fs) 


SOL Nb1 
LIQ Tk1 


C, 
(== 


52.260 
022719 
53.321 
54.363 
55.405 
56.446 
57.488 
58.530 
59.530 


64.015 
64.015 
64.015 
64.015 
64.015 
64.015 
64.015 
64.015 


RUBIDIUM CHLORIDE 


S  -(G-H298)/T 


- J/(K mol) 


95.902 

96.225 
111.407 
123.417 
133.421 
142.040 
149.645 
156.477 
162.458 

23.818 
186.277 
186.533 
192.635 
198.205 
203.329 
208.073 
212.489 
216.621 


H H-H298 


G 


95.902 
95.902 
97.966 
101.896 
106.339 
110.837 
115.222 
119.433 
123.296 


123.296 
123.548 
129.556 
135.048 
140.106 
144.793 
149.161 
153.249 


[ 


— 435.349 0.000 
— 435.252 0.097 
— 429.972 5.377 
—424.588 10.761 
-419.100 16.249 
—413.507 21.842 
—407.810 27.539 
-402.010 33.339 
—396.343 39.006 
23.723 
—372.620 62.729 
—372.364 62.985 
—365.962 69.387 
SOOO ay Thets) 
—SOoMIOO MeN O2. 190 
—346.758 88.591 
—340.356 94.993 
— 333.955 101.394 


kJ / mol 


— 463.942 
— 464.120 
— 474.535 
— 486.297 
— 499.152 
= iIAREs 
OCIROON 
— 542.838 
— 558.151 


=OoGslol 
— 558.897 
— 577.860 
—597.406 
— 617.486 
— 638.059 
— 659.090 
— 680.548 


AHy AG; 
—435.349  -—407.789 
— 435.341 — 407.618 
=437.31/  —397./97 
— 436.930 -—387.958 
—436.345  -378.216 
— 435.581 — 368.585 
— 434.661 — 359.076 
— 433.610 —349.689 
-504.466 -—339.086 
— 480.743  —339.086 
— 480.645 —338.517 
—478.199 -324.423 
—475.758  —310:551 
— 473.321 — 296.882 
—470.889 -—283.401 
— 468.461 — 270.094 
-— 466.036 —256.949 


1220 


RbCl[g] RUBIDIUM CHLORIDE (GAS) 120.921 


Phase TT. C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (J / (K mol) 1a kJ / mol ] [ - 


GAS 298.15 36.817 249.559 249560  -—228.898 0.000  -303.304 -228.898  -247.151 43.300 
300.00 36.831 249.787 249.560  -228.830 0.068 -303.766 -228.919 -247.264 43.053 
400.00 37.335 260.460 251.012  —225.119 3.779  -829.303 -232:463  —252.565 32.982 
500.00 37.619 268.824 253.768 —221.370 7.528 —355.782 -233.712 -257.443 26.895 
600.00 O7.817 © 275.701 256.867 -217.598 11.300 -383.018 -234.843 -262.082 22.816 
700.00 37.973 281.543 259.986 -213.808 15.090 -410.888 -235.882  -266.538 19.889 
800.00 38.109 286.622 263.005 -210.004 18894  -439.302 -236.855 -270.851 17.685 
900.00 38.231 CMMI) Assists} SASS ZETA -— 468.193 -237.787 -—275.044 15.963 

1000.00 98.346 295.152 268.612 -202.358 26540  -497.510 -310.639 —277.130 14.476 
1100.00 98:456 . 298.812 271.194  =198518 30.380 =627.211 =3S10./54  —27/3:773 13.000 
1200.00 38.562 302.163 273.637 -194.667 34.231 -—557.262 -310.864  -270.407 11.770 
1300.00 38.665 305.253 275.951 = 190\805) 9 36:093 5 —587.6305e—310:965) ae 26720311 10.729 


1400.00 38.767 308.123 278.148 — 186.934 41.964 —618.305 -311.065 — 263.648 9.837 
1500.00 38.868 310.801 280.237 — 183.052 45.846 —649.253 -311.157 — 260.257 9.063 
1600.00 38.967 SCG 2 282.226 — 179.160 49.738 —680.460 -311.241 — 256.861 8.386 
1700.00 39.066 315.678 284.125 — 175.259 53.639 —711.911  -311.320 — 253.460 7.788 
1800.00 39.164 317.913 285.941 — 171.347 Sif 1213) —743.591 -311.392 — 250.054 256 
1900.00 39.262 320.033 287.680 — 167.426 61.472 -—775.489 -311.458 — 246.645 6.781 
2000.00 39.359 322.050 289.348 — 163.495 65.403 —807.594 -311.518 — 243.232 6.353 
References 


Phase im fs Cy 


GAS Nb1 e 


241.844 


Phase li 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase M&S 


GAS Nb1 


S 


J/(K mol) 


373.301 
373.806 
397.291 
415.530 
430.449 
443.078 
454.030 
463.702 
472.364 
480.209 
487.379 
493.982 
500.104 
505.809 
Sil eZ 
Dib 77 
520.919 
525.4114 
529.677 


DIRUBIDIUM DICHLORIDE (GAS) 
—(G-H298)/T H H-H298 G 

[ kJ / mol 
373.301 —618.998 0.000 -730.298 
373.303 —618.847 0.151 — 730.989 
376.504  -610.683 8.315 -769.600 
382.553  -602.510 16.488 -810.274 
389.330 -594.327 24.671 — 852.596 
396.129 -586.134 32.864  -896.288 
402.697 —577.932 41.066 —941.156 
408.949 -569.720 49.278 -987.052 
414.865 -561.499 57.499 -1033.863 
420.454 -553.268 65.730 -1081.497 
425.737 — 545.027 73.971 -1129.882 
430.736 — 536.777 82.221 -1178.954 
435.474 —528.517 90.481 -1228.662 
439.975 —520.248 98.750 -1278.961 
444 259 —511.969 107.029 -1329.812 
448.343 —503.681 115.317 -1381.181 
452.244 -—495.383 123.615 -1433.038 
455.978 -—487.075 131.923 -1485.356 
459.557 -—478.758 140.240 -1538.113 
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Rb2Cl2{g] 
AH, AG; log Ky 
[ = 

—618.998 — 617.992 108.270 
—619.025 —617.985 107.601 
—625.372 -616.124 80.458 
— 627.194 — 613.597 64.102 
—628.817 —610.722 53.168 
— 630.282 — 607.589 45.339 
—631.633 —604.253 39.454 
— 632.921 — 600.753 34.867 
—778.061 —593.103 30.981 
—777.741 — 574.622 27.287 
—777.422 —OoOulval 24.209 
—777.102  -537.746 21.607 
-—776.780 —519.347 19.377 
-776.457 -—500.970 17.445 
—776.132  -482.614 15.756 
—775.803 — 464.280 14.266 
-—775.473  -—445.964 12.942 
-—775.140 — 427.667 Way 
—774.805 - 409.388 10.692 
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SOL 


LIQ 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1068.00 


1068.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase 


SOL 
LIQ 


H/ S$ 


Nb1/Pa2 
Pa2 


S  -(G-H298)/T 


J/(K mol) 


80.333 

80.645 

95.678 
107.973 
118.442 
127.615 
135.825 
143.293 
150.171 
154.569 

23.995 
178.564 
180.664 
186.853 
192.546 
197.817 
202.725 


RUBIDIUM FLUORIDE 


H H—-H298 


G 
kJ / mol 


80.333 
80.334 
82.361 
86.290 
90.798 
95.415 
99.962 
104.368 
108.609 
111.396 


111.396 
113.381 
119.249 
124.671 
129.710 
134.416 


[ 


-557.698 0.000 
~557.604 0.094 
=552.071) > 5.927 
-546.857 10.841 
-541.112 16.586 
-535.158 22.540 
-529.007 28.691 
-522.665 35.033 
516.136 41.562 
~511.589 46.109 
25.627 
-485.962 71.736 
-483.686 74.012 
-476.574 81.124 
-469.461 88.237 
~462.348 95.350 
~455.235 102.463 


— 581.649 
— 581.798 
— 590.642 
— 600.843 
—612.177 
— 624.489 
— 637.668 
— 651.629 
— 666.307 
— 676.669 


— 676.669 
— 682.417 
— 700.797 
STANT 
[SALE 
—759.322 


AH; AG; 
=557.698 ~~ —528'526 
=557.691 — 528.345 
—559.587 -—517.989 
—558.966  —507.655 
-558.043  -—497.475 
—556.855 -487.471 
— 555.431 — 477.654 
-—553.800 -468.027 
-623.920  -456.589 
—622.047 -—445.272 
-—596.420 —445.272 
-—595.403  -—440.758 
—592.233  -426.840 
—989.072 -413.185 
=—HfissiG) = Si88). 7/7 
=582:713 | ) =386587 


104.466 


log Ky 


104.466 


Phase alt 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase a WS 


GAS Nb1 


RUBIDIUM FLUORIDE (GAS) 


S  -~(G-H298)/T 


J/(K mol) 


237.091 
237.312 
247.755 
256.029 
262.866 
268.688 
273.759 
278.250 
282.281 
285.939 
289.288 
292.377 
295.244 
ZOE IT 
300.427 
302.788 
305.019 
307.134 
309.144 


H H-H298 G 

] [ kJ / mol 
237.091 — 331.402 0.000 -— 402.091 
237.092 -331.336 0.066  -—402.530 
238.508 -327.703 3.699  -426.805 
241.214 — 323.995 7.407 ~452.009 
244.269 —320.244 11.158 —477.964 
247.352 -316.467 14.935  -504.548 
250.3438 -312.669 18.733  -531.676 
253.199  -308.856 22.546 -559.281 
255.909 -305.030 26.372 — 587.311 
258.475 —301.191 30.211 —615.725 
260.905 —297.343 34.059 — 644.489 
263.209 —293.484 37.918 —673.574 
265.396 -289.615 41.787 -702.957 
267.476 -—285.738 45.664 —732.616 
269.458 -281.852 49.550 -762.535 
AT \ a0 -277.957 53.445 —792.697 
273.159 -274.054 57.348 — 823.088 
274.892 -—270.143 61.259 — 853.697 
276.555 -266.223 65.179 -884.511 


AH; AG; 
—331.402 -348.967 
—331.423 -—349.076 
—334.919 -354.152 
—336.104 -358.821 
-337.175 —-363.262 
-338.163  -367.531 
-339.093 -371.662 
—339.991 — 375.679 
—412.814 -377.593 
—412.908 -374.066 
—413.002 -370.531 
-413.095  -—366.988 
-—413.187 -363.438 
-413.276  -359.881 
-—413.364 -—356.319 
—413.448  —-352.751 
-413.530  -349.178 
-413.609 -345.601 
—413.684 —-—342.020 
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Rb2F2{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nd S 


GAS Nb1 


——— 


DIRUBIDIUM DIFLUORIDE (GAS) 


J/(K mol) 


344.001 
344.495 
367.809 
386.203 
401.357 
414.231 
425.416 
435.301 
444.156 
452.175 
459.501 
466.245 
472.491 
478.309 
483.754 
488.869 
493.694 
498.258 


AG 


S —(G-H298)/T H H-H298 G AHy 
la kJ / mol 
344.001 -—854.000 0.000 -956.564 -854.000 
344.002  -853.852 0.148 -957.201 -854.025 
347.168  -845.743 8.257 -992.867 -860.174 
353.200 -837.499 16.501 -1030.600 -861.717 
360.001 -829.186 24.814 -1070.000 -863.049 
366.851 -820.834 33.166 -1110.796 -864.227 
373.488  -812.458 41.542 -1152.790 -865.305 
379.818  -804.065 49.935 -1195.836 -866.334 
385.816 -795.660 58.340 -1239.816 -—1011.230 
391.490 -787.247 66.753 -1284.639 -—1010.680 
396.857 -778.827 75.173 -1330.228 -1010.146 
401.938 -770.402 83.598 -1376.520 -—1009.624 
406.758 -761.973 92.027 -1423.461 -—1009.115 
411.336 -753.540 100.460 -1471.004 -1008.616 
415.694 -745.104 108.896 -1519.110 -—1008.128 
419.849 -736.666 117.334 -1567.744 -1007.649 
423.819  -728.226 125.774 -1616.874 -1007.178 
427.618  -719.784 134.216 -1666.474 -1006.716 
431.259 -711.340 142.660 -1716.518 -—1006.262 


502.589 


— 850.317 
— 850.294 
— 847.561 
— 844.224 
— 840.598 
— 836.761 
— 832.763 
— 828.633 
— 820.380 
— 801.322 
— 782.313 
— 763.349 
—744.424 
HPSS S015) 
— 706.678 
— 687.853 
— 669.055 
— 650.283 
— 631.535 


208.932 


log Ky 
ee 


148.972 
148.049 
110.680 
88.195 
73.181 
62.440 
54.374 
48.093 
42.852 
38.052 
34.053 
30.672 
27.775 
25.265 
23.071 
21.135 
19.415 
17.878 
16.494 


212.372 


Phase olf 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
929.00 


LIQ 929.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase m tS 


SOL Nb1 
LIQ Tk1 


[SSS SSS 


Ku1,e 


J/(K mol) 


118.411 
118.736 
133.987 
146.063 
156.131 
164.814 
172.482 
179.376 
181.255 

23.735 
204.990 
209.920 
216.301 
222.126 
227.484 
232.445 


RUBIDIUM IODIDE 
S —(G-H298)/T H H-H298 G 

} | kJ / mol 
118.411 -333.858 0.000 -369.162 
118.412 333.761 0.097 — 369.382 
120.484  -328.457 5.401 -382.052 
124.433 — 323.043 10.815 -396.075 
128.900 = S/o!) 16.339 —411.198 
133.424 —311.885 PAASIILG — 427.255 
137.836 — 306.141 PATE TATE —444.127 
142.075 SOO SE — 461.726 
143.269  -298.569 35.289 -466.955 

22.050 

143.269 SUAS) y/-CISKS, — 466.955 
147.828 —271./66 62.092 — 481.686 
153.768 —265.072 68.786 — 503.002 
159.225 —258.377 75.481 — 524,928 
164.272 =251-683 82-175 — 547.412 
168.967 —244.988 88.870 -—570.412 
173.354 —238.294 95.564 — 593.890 


237.064 


AH; AG; 
—333.858  —328.957 
—333.869 -—328.926 
—344.906  -326.265 
—366.801 — 319.488 
-366.239 -—310.074 
-365.476  -300.771 
—364.543  -—291.589 
—363.466  -—282.534 
— 363.131 — 279.931 
—341.081 =2/993i1 
—411.648  —273.305 
— 408.930 —259.602 
-—406.215 —-—246.147 
—403.503 -—232.918 
-—400.794 —219.897 
—398.088 —207.070 


1225 


1226 


Rbi[g] 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Aes 


GAS Nb1 


== 


RUBIDIUM IODIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) jal kJ / mol 
268.810 268.810 -134.298 0.000 -214.444 
269.041 268.811 -134.229 0.069 214.941 
279.838 270.281 -130.475 3.823 -242.410 
288.264 273.066 -126.699 7.599 -270.831 
295.177 276.192 -122.907 11.391 -300.013 
301.042 279.334 -119.102 15.196  -329.831 
306.137 282.372 -115.286 19.012 360.196 
310.643 285.268 -111.460 22.838  -391.039 
314.685 288.011 107.624 26.674 -422.309 
318.350 290.605 -103.778 30.520 453.964 
321.705 293.059  -99.923 34.375  -485.969 
324.798 295.383 -96.059 38.239 -518.296 
327.668 297.588  -92.186 42.112  -550.921 
330.347 299.684 -88.303 45.995  -583.823 
332.858 301.679 -84.412 49.886  -616.985 
335.223 303.584 -80.511 53.787 -650.390 
337.457 305.404 -76.602 57.696  -684.025 
339.576 307.147 -72684 61.614 -717.878 
341.590 308819  -68.757 65.541 -751.937 


AH; AGy 
-134.298 -174.238 
-134.337  -174.486 
-146.924 -186.623 
-170.457  =-—194.244 
-171.626 -198.890 
-172.693 -203.348 
-173.688 -—207.658 
— 174.639 — 211.847 
—247.506 -—213.927 
—247.637  —210.563 
— 247.761 — 207.187 
— 247.879 —203.801 
— 247.991 — 200.407 
—248.097  -197.004 
243 19s 90090 
-—248.292 -—190.179 
—248.380 -—186.758 
-—248.462 -—183.332 
—248:539 » =179;902 


212.372 


log K; 


127 


117.467 RUBIDIUM PEROXIDE RbO2 


Phase -T G S  ~(G-H298)/T H H-H298 G AH; AG log K; 
[Kk] - [—————-J/(K mol) lf kJ/mol Saar ge 


SOL ZIGAS 77.570 130.081 130.081 — 278.654 0.000 -317.488 -278.654  -233.381 40.887 
300.00 77.701 130.561 130.082 -—278.510 0.144 -317.679 -278.622  -233.100 40.586 
400.00 83.050 153.714 133.203 -270.449 8.205  -331.935 -279.054 —-217.568 28.411 
500.00 86.636 172.650 139.256  -261.957. 16.697  =348.282 -276.833 -202.445 21.149 
600.00 89.527 188.708 146.193  -253.145 25.509  -366.370 -274.266  -187.803 16.350 
700.00 92.091 202.705 153.287 -244.062 34.592  -385.955 -271.428 -173.614 12.955 
800.00 94.480 215.159 160.257 -234.732 43.922 -406.859 -268.360 -159.847 10.437 
813.00 94.782 216.684 161.147  -233.502 45.152 -409.666 —267.945  -158.087 10.157 


25.732 20.920 

LIQ 813.00 90.793 242.416 161.147 — 212.582 66.072 -—409.666 -247.025 — 158.087 10.157 
900.00 90.793 251.646 169.457 — 204.683 73.971 —431.165 -244.603 — 148.696 8.630 
1000.00 90.793 261.212 178.162 — 195.604 83.050 —456.816 -313.795 — 136.183 TRUS 
1100.00 90.793 269.866 186.112 — 186.525 92.129 —483.377 -310.304 -118.591 5.631 
1200.00 90.793 277.766 193.425 -177.445 101.209 —510.764 -306.852 —101.315 4.410 
1300.00 90.793 285.033 200.196 -—168.366 110.288 —538.909  -303.435 — 84.325 3.388 
1400.00 90.793 291.762 206.499 —159.287 119.367 —567.753 -300.047 — 67.598 Pree 
1500.00 90.793 298.026 212.395 -—150.207 128.447 —597.246 -296.688 —51.112 1.780 

References 

Phase nl LS C, Remarks 

SOL Pat Pal Tk1 Wes 4) 


LIQ Tk1 e 


i226 


Rb20 


Phase aly 
[K] 


SOL-C 298.15 
300.00 
400.00 
500.00 
543.00 


SOL-B 543.00 
600.00 
613.00 


SOL-A_ 613.00 
700.00 
778.00 


LIQ 778.00 
800.00 

900.00 

1000.00 


References 


Phase a #8 


SOL-C Tk1 
SOL-B Tk1 
SOL-A Tk1 


LIQ Tk1 


J/(K mol) 


125.520 
125.978 
147.760 
165.405 
172.131 
1.541 
173.673 
181.977 
183.785 
6.825 
190.611 
202.027 
211.408 
26.889 
238.297 
240.864 
251.705 


RUBIDIUM OXIDE 


S —(G—-H298)/T H H—-H298 G 

ll kJ / mol 

125.520 -339.000 0.000 -376.424 

125.521 -338.863 0.137 -376.656 

128.469 -331.284 7.716 —390.387 

134.145  -323.370 15.630  -406.072 

136.889 -319.864 19.136  -413.331 
0.837 

136.889 -319.027 19.973  -413.331 

140.783 -314.284 24716 -423.470 

141.676 -313.187 25.813  -425.847 
4.184 

141.676  -309.003 29.997 -425.847 

148.479 -301.516 37.484  -—442.935 

154.324 -294589 44411 -459.064 
20.920 

154.324 -273.669 65.331 -459.064 

156.669  -271.644 67.356 -464.335 

166.638  -262.439 76.561 -—488.974 

175.638 -253.234 85.766 -514.638 


261.404 


AHy AG; 
—339.000 -—300.058 
-339.005 -299.816 
-343.956  -—285.437 
—343.995  -—270.791 
-343.843  -—264.502 
-—343.006  -264.502 
— 342.661 SI COOWCI 
—342.560  -254.406 
—338.376 -—254.406 
— 337.501 — 242.544 
—336.442  —232.018 
—315.522 -—232.018 
-315.145  —-—229.662 
-313.417 —219.080 
-—455.563 —204.683 


186.935 


log Ky; 


247.019 


Phase T 
[K ] 


SOL ZIG oO 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1143.00 


LIQ 1143.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 


Phase lal eS 


SOL $5 
LIQ $5 


(———_——= 


Cy 


117.451 
WTS 
131.750 
140.850 
148.041 
154.331 
160.139 
165.669 
171.025 
176.268 
178.497 


177.820 
177.820 
177.820 
177.820 
177.820 
177.820 
177.820 
177.820 


S 


J/(K mol) 


161.084 
161.812 
OO 
228.226 
254.560 
277.861 
298.852 
318.035 
335.769 
352.316 
359.118 

36.605 
395.723 
404.377 
418.610 
431.788 
444.056 
455.532 
466.313 
476.476 


RUBIDIUM METASILICATE 


—(G-H298)/T H H-H298 G AH; 
[ kJ / mol 
161.084 -1536.461 0.000 -1584.488 -—1536.461 
161.086 -1536.243 0.218 -1584.787 -—1536.477 
165.898 -1523.701 12.760 -1602.820 -—1541.558 
175.400 -1510.048 26.413 -1624.161 -—1541.196 
186.447 -1495.593 40.868 -1648.329 -1540.029 
197.873 -1480.469 55.992 -1674.972 -—1538.216 
209.205 -1464.743 71.718 -1703.825 —1535.852 
220.246 -1448.451 88.010 -1734.683 -1533.003 
230.923 -1431.615 104.846 -1767.384 -1673.590 
241.215 -1414.250 122.211 -1801.797 -—1668.300 
245.523 -1406.622 129.839 -1817.093 -—1665.898 
41.840 
245.523 -1364.782 171.679 -1817.093 -—1624.058 
252.864 -1354.646 181.815 -1839.898 —1620.877 
265.074 -—1336.864 199.597 -1881.057 -—1615.369 
276.517 -1319.082 217.379 -1923.585 -—1609.948 
287.282 -—1301.300 235.161 -1967.384 -—1604.609 
297.443 -1283.518 252.948  -2012.370 -—1599.351 
307.063 -1265.736 270.725 -2058.468 -—1644.347 
316.195 -1247.954 288.507 -2105.612 -—1639.016 


1229 


Rb2Si03 
AG; log K; 

ae ] [ a 
-1441.346 252.518 
~1440.756 250.858 
~1407.493 183.800 
~1373.999 143.541 
~1340.657 116.715 
~1307.564 97.572 
~1274.769 83.234 
~1242.300 72.101 
~1206.163 63.004 
~1159.673 55,068 
~1139.837 52.090 
~1139.837 52.090 
~1115.767 48.568 
~1073.899 43.150 
-1032.451 38.521 
-991.388 34.523 
~950.679 31.036 
~909.849 27.956 
~866.797 25.154 


] 


1230 


Rb2Si205 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1363.00 


LIQ 1363.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 


Phase ni S 


SOL $5 
LIQ $5 


Cp 


170.718 
171.273 
192.541 
205.091 
214.210 
221.708 
228.342 
234.475 
240.295 
245.912 
251.391 
256.771 
260.123 


259.408 
259.408 
259.408 
259.408 
259.408 
259.408 


RUBIDIUM DISILICATE 


S  -(G-H298)/T H H-H298 G 
J (K mol) lef kJ / mol 


194.556 194.556 -2474.514 0.000 -2532.521 
195.614 194.559 -2474.198 0.316 -—2532.882 
248.133 201.576 -2455.891 18.623 -—2555.144 
292.539 215.446 -2435.968 38.546 —-—2582.237 
330.771 231.555 -—2414.984 59530 -2613.447 
364.370 248.176 -2393.179 81.335 -2648.237 
394.415 264611 -2370.671 103.843 -—2686.203 
421.668 280/571) =2347:527 126.987 ~=2727.028 
446.675 295.948  -2323.786 150.728 -2770.462 
469.843 310.716 -2299.474 175.040 -2816.301 
491.476 324.888 -2274.608 199.906 -—2864.379 
SWS 338.492 -2249.200 225.314 -2914.553 
524.041 S461/1G/ mea ecoe Sime boo / m= eo4fellOo 
39.906 54.392 
563.947 346.787 -2178.525 295.989 -2947.185 
DOGIONNSO2 OO me COO. OC CUO 00/ mm 20001100 
988.792 367.774 —2142:986 331.528 —3026.175 
605.534 382.116 -—2117.046 357.468 -—3085.900 
621.261 395.726 —2091.105 383.409 -3147.248 
636.088 408.671 -—2065.164 409.350 -3210.122 


AH AG; 
-—2474.514 -—2322.603 
—2474.523 -2321.661 
—2478.933 -—2269.439 
-—2477.639 -—2217.194 
—2475.479 -—2165.296 
—2472.688 -—2113.811 
—2469.388 -2062.763 
—2465.654 —2012.155 
=2005,40/) = IIo 9/o 
—2599.336 —1893.523 
—2592.897 —-—1829.640 
—2586.087 —1766.309 
—2581.604 -—1726.687 
SSL PN = \IfPAsi{ohsi/ 
—2524.573 -—1704.992 
—2517.542 —1646.696 
= 29511 0.05/ie 566,000 
—2604.270 —1530.567 
= 209i Cle el 4OreOdie 


307.104 


log Ky 
ae 


406.910 
404.237 
296.358 
231.629 
188.506 
157.735 
134.685 
116.782 
102.274 
89.916 
79.642 
70.971 
66.172 


66.172 
63.614 
57.343 
51.871 
47.029 
42.589 


427.272 


Phase il 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1173.00 


LIQ 1173.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 


Phase Al ds 


SOL $5 
LIQ $5 


[eee = 


Cp 


270.882 
271.378 
293.170 
309.947 
324.750 
338.621 
351.995 
365.080 
377.987 
390.776 
400.060 


397.480 
397.480 
397.480 
397.480 
397.480 
397.480 
397.480 
397.480 


S 


J/(K mol) 


278.236 
279.913 
361.161 
428.435 
486.273 
537.384 
583.477 
625.694 
664.828 
701.455 
726.859 

39.236 
766.095 
775.144 
806.956 
836.413 
863.836 
889.489 
913.586 
936.305 


RUBIDIUM TETRASILICATE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
278.236 -4317.147 0.000 -4400.103 
278.241 -—4316.645 0.502 -4400.619 
289.171 -—4288.351 28.796  -4432.816 
310.484 -4258.171 58.976 -4472.389 
335.072 -4226.426 90.721 -4518.190 
360.391 -4193.252 123.895 -4569.421 
385.441 -4158.718 158.429 -4625.500 
409.823 -4122.863 194.284 -4685.987 
433.389 -4085.708 231.439 -4750.536 
456.111 -4047.269 269.878 -4818.870 
472.176 -4018.403 298.744 -4871.009 

46.024 

472.176 -3972.379 344.768 -4871.009 
478.891 -3961.647 355.500 -4891.817 
502.920 -3921.899 395.248 -4970.943 
525.702 -3882.151 434.996  -5053.129 
547.340 -3842.403 474.744 -5138.157 
567.932 -3802.655 514.492 -5225.837 
587.563 -3762.907 554.240 -5316.003 
606.312 -3723.159 593.988 -5408.509 


1231 


Rb2Si409 
AH; AG; log Ky 
[ = 

-—4317.147 -4056.634 710.705 
—4317.153 -4055.018 706.041 
—4321.763 -—3966.356 517.953 
—4320.888 -3877.583 405.088 
-—4319.038 -3789.081 329.869 
—4316.286 -3700.960 276.169 
-—4312.651 -3613.294 235.924 
—4308.138 -3526.136 204.652 
—4446.620 -3435.519 179.453 
—4438.751 -3334.783 158.356 
—4432.427 -3261.722 145.247 
—4386.403 -3261.722 145.247 
-—4384.053 -3235.861 140.853 
-—4375.554 -3140.525 126.188 
-—4367.358 -3045.832 113.641 
—4359.451 -—2951.715 102.788 
-—4351.825 -2858.116 93.308 
-—4545.181 -2763.199 84.903 
—4537.191 -—2658.607 TANS 


1232 


Rb2S04 


Phase ‘ll 


ile eee: 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
928.00 


SOL-B 928.00 
1000.00 
1100.00 
1200.00 
1300.00 
1343.00 


LIQ 1343.00 
1400.00 
1500.00 


References 


Phase eS 


SOL-A Nb1 
SOL-B Tk1 
LIQ Tk1 


Cp 


113.141 
113.500 
129.202 
141.189 
151.714 
161.549 
171.016 
180.269 
182.833 


205.016 
205.016 
205.016 
205.016 
205.016 
205.016 


209.200 
209.200 
209.200 


RUBIDIUM SULFATE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) je kJ / mol 


197.439 197.439 -1435.610 0.000 -1494.476 
198.140 197.441 -1435.400 0.210 -1494.842 
233.085 202.099 -1423.216 12.394 -1516.450 
263.243 211.380 -1409.679 25.931 -1541.300 
289.929 222'288'  =—1395:025° * 40.585 —1568,963 
314.061 PSS TAO NSA CISs; ea = 1) 710) 
336.254 245.151 -1362.728 72.882 -1631.731 
356.932 256.435 -1345.162 90.448 -1666.401 
362.494 259.551 -1340.079 95.531 -1676.473 
4.509 4.184 
SO7A00SMNNNZO9 OOOO Ot00 OMENS S/O NEON O:41(3 
382.323 267.846 -1321.134 114.476 -1703.456 
401.863 279.155 -1300.632 134.978 —1742.681 
419.701 290.135 -—1280.130 155.480 -1783.772 
436.111 S00 7/41 S =112591629 1/5961 —1826:574 
442.783 305.183 -1250.813 184.797 —-1845.471 
28.599 38.409 
471.382 305.183 -1212.404 223.206 -1845.471 
480.078 312.128 -1200.480 235.130 -1872.589 
494.511 Ske Tlie Zales) = S21 827/ 


AH; AG; 
—1435.610 -1316.806 
-1435.666 -1316.068 
-—1445.049 -1274.438 
-—1447.956 -—1231.445 
-1449.370 -1187.984 
—1449.502 -1144.395 
-—1448.753 -1100.850 
-1499.979 -1056.294 
-—1498.948 -—1042.506 
—1494.764 -1042.506 
—1634.329 -—1003.572 
—1626.846 -—940.860 
-—1619.447 —-878.825 
—1612.123 -817.404 
-1608.994 -—791.168 
= [BANS SAS). Nats 
SOOO; Zila a OGaliso 
=O OC OOOM mm O0M28 


266.999 


log K; 
a 


230.699 
229.148 
166.425 
128.648 
103.423 
85.396 
71.878 
61.306 
58.680 


58.680 
52.421 
44.678 
38.254 
32.844 
30.772 


30.772 
28.288 
24.402 


186.207 


Phase 


SOL 


LIQ 


; 
[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3453.00 


3453.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 


RHENIUM 
S  -(G-H298)/T H H-H298 G 
J/(K mol) loaf kJ./ mol 
36.526 36.526 0.000 0.000 -10.890 
36.683 36.527 0.047 0.047. 10.958 
44.043 37.527 2.606 2.606 —-15.011 
49.874 39.433 5.201 - 5.221 549.716 
54.738 41.589 7.889 7.889  -24.953 
58.934 43.774 10.612 10.612  -30.642 
62.642 45.905 13.390 13.390  -36.724 
65.977 47.953 16.222 16.222 43.158 
69.018 49.910 19.108 19.108  -49.910 
7A Cott aS IeTT6 22.049 22.049 -56.953 
74.427 53.556 25.045 25.045 -64.267 
76.868 55.256 28.095 28.095 -71.833 
79.168 56.883 31.199 31.199  -79.636 
81.347 58.442 34.358 34.358 -87.663 
83.421 59.939 37.571 37.571 = - 95.902 
85.402 61.379 40.839 40.839  -104.344 
87.301 62.767 44.161 44.161  -112.980 
89.126 64.106 47.538 47.538  -121.802 
90.886 65.401 50.970 50.970  -130.803 
92.587 66.656 54.455 54.455 -139.977 
94.234 67.872 57.995 57.995 -149.318 
95.831 69.053 61.590 61.590 -158.822 
97.384 70.201 65.239 65.239 -168.483 
98.896 71.319 68.943 68.943  -178.298 
100.370 72.408 72.701 72.701 -188.261 
101.809 73.471 76.514 76.514  -198.370 
103.215 74.508 80.381 80.381  -208.622 
104.591 75.522 84.302 84.302 -219.012 
105.939 76.513 88.278 88.278  -229.539 
107.261 77.484 92.309 92.309  -240.199 
108.558 78.435 96.394 96.394  -250.991 
109.831 79.367 100.533 100.533  -261.910 
111.083 80.281 104.727 104.727 -272.956 
111.738 80.759 106.972 106.972 -278.861 
9.623 33.229 
121.362 80.759 140.201 140.201  -278.861 
121.927 81.308 142.167 142.167 -284.578 
123.106 82.453 146.351 146.351  -296.830 
124.252 83.567 ~—«1150.535 150.535 309.198 
125.368 84.653 154.719 154.719 321.680 
126.455 85.711 158.903 158.903  -334.271 
127514 86.742 163.087 163.087 -346.970 
128.547. 87.749 ~=—-:167.271 167.271 -359.773 
129.556 88.733 171.455 171.455 -372.678 
130.540 89.694 175.639 175.639  -385.683 
131.502 90.633 179.823 179.823  -398.786 
132.442 91.552 184.007 184.007 -411.983 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1233 


1234 


Re RHENIUM [continued] 186.207 
Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] > IE (Knol) |livalh kJ / mol ] i. 

LIQ 4600.00 41.840 133.362 92.451 188.191 188.191 — 425.273 0.000 0.000 0.000 
4700.00 41.840 134.262 93.331 192.375 192.375  —438.655 0.000 0.000 0.000 
4800.00 41.840 135.143 94.193 196.559> 196.559. - —=452.125 0.000 0.000 0.000 
4900.00 41.840 136.005 95.037 200.743 200.743 -—465.683 0.000 0.000 0.000 
5000.00 41.840 136.851 95.865 204.927 204.927 -479.326 0.000 0.000 0.000 
5100.00 41.840 137.679 96.677 209i 20S sn — 493.052 0.000 0.000 0.000 
5200.00 41.840 138.492 97.473 213.295 213.295 —506.861 0.000 0.000 0.000 
5300.00 41.840 139.289 98.255 217.479. 217.479) —5207750 0.000 0.000 0.000 
5400.00 41.840 140.071 99.022 221.663 221.663 —534.718 0.000 0.000 0.000 
5500.00 41.840 140.838 99.775 225.847 225.847 —548.764 0.000 0.000 0.000 
5600.00 41.840 141.592 100.515 230.031 230.031 — 562.885 0.000 0.000 0.000 
5700.00 41.840 142.333 101.242 234.215 234.215  —577.082 0.000 0.000 0.000 
5800.00 41.840 143.060 101.957 Bete) SSR) Lapel xs !5)), 0.000 0.000 0.000 

References 

Phase inl 1 1G Cy Remarks 

SOL Hu Hu 


LIQ Hut Hu1 Hu1 BPT= 5864., L= 714.84 kJ 


186.207 


Phase 


GAS 


T 
[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


—_——— 


Cp 


20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.746 
20.771 
20.804 
20.831 
20.854 
20.884 
20.934 
21.014 
21.135 
21.306 
21.533 
21.823 
22.179 
22.605 
23.104 
23.677 
24.324 
25.047 
25.846 
26.720 
27.668 
28.690 
29.784 
30.949 
32.145 
33.377 
34.638 
35.921 
37.215 
38.512 
39.801 
41.072 
42.316 
43.525 
44.691 
45.808 
46.870 
47.872 
48.809 
49.680 


S 


J/(K mol) 


188.933 
189.062 
195.042 
199.680 
203.470 
206.674 
209.450 
211.898 
214.088 
216.066 
217.872 
219.536 
221.079 
222.9 \G 
223.864 
225.131 
226.330 
227.469 
228.557 
229.602 
230.610 
231.588 
232.540 
233.473 
234.390 
235.296 
236.193 
237.086 
237.976 
238.868 
239.762 
240.662 
241.568 
242.482 
243.405 
244.337 
245.277 
246.227 
247.186 
248.153 
249.127 
250.108 
251.095 
252.086 
253.081 
254.077 
255.075 
256.071 
257.066 


RHENIUM (GAS) 


~(G-H298)/T H H-H298 G 

kJ / mol 
188.933 774.877 0.000 718.547 
188.934 774.915 0.038 718.197 
189.749 776.994 2117 698.977 
191.289 779.073 4.196 679.233 
193.013 781.151 6274 659.069 
194.741 783.230 8.353 638.558 
196.410 785.309 10.432 617.749 
197.998 787.387 12510 596.679 
199.499 789.466 14.589 575.378 
200.917 791.541 16.664 553.869 
202.256 793.617 18.740 —«4532.170 
203.522 795.696 20.819 510.299 
204.721 797.778 22.901 488.267 
205.860 799.862 24.985 466.086 
206.944 801.949 27.072 443.767 
207.977 804.089 29.162 421.316 
208.963 806.136 31.259 398.743 
209.908 808.243 33.366 376.052 
210.813 810.365 35.488 353.251 
211.683 812.506 37.629 330.342 
212.521 814.674 39.797 307.332 
213.329 816.873 41.996 284.221 
214.109 819.112 44.235 261.015 
214.865 821.397 46.520 _—-237.714 
215.599 823.735 48.858 214.321 
216.311 826.135 51.258 190.836 
217.005 828.602 53.725 ‘167.262 
917.682 831.147 56.270 143.598 
218.344 833.774 58.897  —-119.845 
218.992 836.493 61.616 96.003 
219.627 839.310 64.433 72.071 
220.251 842.233 67.356 48.050 
220.864 845.269 70.392 23,939 
291.469 848.424 73.547 ~0.264 
222.065 851.700 76.823 -24.558 
222.655 855.100 80.223 -48.945 
293.238 858.628 83.751 -73.426 
293.815 862.285 87.408  -98.001 
224.387 866.071 91.194 - 122.671 
224.955 869.987 95.110 -147.438 
295.519 874.031 99.154 -172.302 
226.079 878.200 103.323  -197.264 
226.637 882.493 107.616 -222.324 
227.191 886.904 112.027 -247.483 
297.743 891.429 116.552 -272.741 
228.293 896.064 121.187 -298.099 
228.840 900.801 125.924 -323.557 
229.386 905.636 130.759 -349.114 
229.930 910.561 135.684 -374.771 


AHy AG; 
774.877 729.437 
774.869 729.155 
774.388 713.988 
773.852 698.949 
773.262 684.023 
772.618 669.200 
771.919 654.473 
TAA Pa lye) 639.837 
770.357 625.288 
769.492 610.822 
768.572 596.438 
767.601 582.132 
766.579 567.903 
765.504 553.749 
764.377 539.669 
763.200 525.660 
761.975 Slee 
760.705 497.854 
759.396 484.054 
758.051 470.319 
756.678 456.650 
755.283 443.044 
753.873 429.498 
752.454 416.012 
751.034 402.582 
749.621 389.207 
748.222 375.884 
746.844 362.610 
745.496 349.384 
744.184 336.202 
742.916 323.062 
741.700 309.960 
740.542 296.895 
706.257 284.314 
705.348 272.272 
704.565 260.253 
703.909 248.254 
703.382 236.270 
702.984 224,298 
702.716 212.335 
702.575 200.376 
702.561 188.419 
702.669 176.462 
702.897 164.500 
703.238 152.532 
703.688 140.555 
704.242 128.568 
704.893 116.568 
705.634 104.554 


1235 


Re[g] 


log Ky 
[ Re 


— 127.794 
— 126.957 
— 93.237 
—73.019 
— 59.549 
— 49.936 
— 42.733 
— 37.135 
— 32.662 
— 29.006 
=20,902 
— 23.390 
= Zilog 
— 19.283 
a AOR) 
= 6so2 
— 14.850 
— 13.687 
— 12.642 
— 11.699 
— 10.842 
— 10.062 
— 9.348 
—8.692 
—8.088 
—7.530 
Vaile 
—6.531 
— 6.083 
—5.665 
=D 7T(S} 
—4.906 
— 4.561 
— 4.243 
=3:9oll 
-—3.674 
-3.412 
—3.164 
=ZRES, 
=2:105 
—2.492 
=2.289 
21090 
S810) 
— 1.732 
= 1.562 
= 1.399 
— 1.243 
=1.092 
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Re[g] RHENIUM (GAS) [continued] 186.207 
Phase aT C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] (= WIN fined) Af lh kJ / mol [ - 
GAS 5100.00 50.481 258.058 230.471 915.570 140.693 — 400.527 706.458 92.525 —0.948 
5200.00 Bilkoiie 259.046 231.011 920.655 145.778 — 426.383 707.360 80.478 —0.808 
5300.00 51.871 260.028 231.550 925.810 150.933 — 452.336 708.330 68.414 —0.674 
5400.00 52.459 261.003 232.086 931.027 156.150 — 478.388 709.363 56.330 —0.545 
5500.00 52.977 261.970 232.621 936.299 161.422 —504.537 710.452 44.227 —0.420 
5600.00 53.425 262.929 Z2osiloo 941.620 166.743 — 530.782 711.588 32.104 —0.299 
5700.00 53.807 263.878 233.684 946.982 172.105 —557.122 712.767 19.960 —0.183 
5800.00 54.124 264.817 234.213 952.379 177.502 —583.557 713.980 7.195 —0.070 
5900.00 54.380 265.744 234.739 957.805 182.928 —610.085 0.000 0.000 0.000 
6000.00 54.578 266.660 235.264 963.253 188.376 —636.705 0.000 0.000 0.000 
References 
Phase ne SS) Cy 
GAS Hu1 Hu1 
Re3As7 TRIRHENIUM HEPTAARSENIDE 1083.072 
Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) lh kJ / mol ] [ - ] 
SOE 298.15 248.638 336.812 336.812 —95.395 0.000 — 195.815 —95.395 — 88.624 15,527 
300.00 248.762 338.350 336.817 —94.935 0.460 — 196.440 -—95.395 — 88.582 15.423 
400.00 255.015 410.788 346.651 —69.740 25.655 — 234.055 —95.424 — 86.307 11.271 
500.00 260.831 468.322 365.424 — 43.946 51.449 —278.107 -— 95.440 — 84.025 8.778 
600.00 266.474 516.378 386.686 — 17.580 77.815 — 327.406 — 95.436 —81.743 Mae 
700.00 272.037 557.873 408.243 9.346 104.741 — 381.165 —95.424 -—79.461 5.929 
800.00 277.556 594.560 429.283 36.826 132.221 — 438.821 -—95.401 —77.182 5.039 
900.00 283.050 627.568 449.511 64.857 160.252 — 499.955 —95.344 —74.908 4.348 
1000.00 288.529 657.674 468.844 93.4386 188.831 — 564.239 -—95.093 —72.648 3.795 
1100.00 293.997 685.431 487.288 22,002 el O57, —631.412 —94.651 —70.425 3.344 
References 
Phase H/S Cy 


SOL Kut 


RHENIUM ARSENATE 
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325.126 ReAsO4 

Phase il C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] =I) || kJ / mol ] [ - 

SOL 298.15 Wler2 169.996 169.996 -771.571 0.000 —822.255 -771.571 —678.390 118.851 
300.00 121.674 170.748 169.998 —771.346 0.225 —822.570 —-771.547 -677.812 118.018 
400.00 133.588 207.550 174.935 —758.525 13.046 —841.545 -769.735 —646.815 84.465 
500.00 141.143 238.217 184.611 —744.768 26.803 —863.876 -767.276 —616.360 64.391 
600.00 146.983 264.484 195.786 — 730.352 41.219 -—889.043 -764.470 — 586.436 51.054 
700.00 152.012 287.526 207.279 -—715.398 56.173 -—916.666 -761.426 —557.001 41.564 
749.00 154.305 297.888 212.871 —707.893 63.678 —931.011 -759.859 —542.745 37.851 

References 

Phase nS Cy 

SOL G1 G1 

425.919 RHENIUM TRIBROMIDE ReBr3 

Phase ill C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) i) (I kJ / mol ] [ - 

SOL 298.15 100.666 200.832 200.832 — 175.728 0.000 —235.606 -175.728 — 156.644 27.443 
300.00 100.793 201.455 200.834 — 175.542 0.186 —235.978 -175.798 — 156.525 PY Xe 
400.00 107.612 231.385 204.869 — 165.121 10.607 —257.676 -—219.661 -— 140.940 18.405 
500.00 114.432 256.131 PNP TANS: — 154.019 21.709 —282.085 -216.711 — 121.589 12.702 
600.00 121.252 277.597 PENALTIES — 142.235 33.493 —308.793  -213.173 — 102.887 8.957 
700.00 128.072 296.801 231.144 —129.769 45.959 — 337.529  -209.033 — 84.825 6.330 

References 

Phase rei Ss Cy 


SOL Tk1 
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] 


] 


ReCl3 RHENIUM TRICHLORIDE 292.565 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] (A = II ie) | AL kJ / mol [ - 

SOL 298.15 92.379 123.800 123.800 — 264.002 0.000 —300.913 -264.002 -— 190.239 33.329 
300.00 92.694 124.373 123.802 — 263.831 0.171 —301.143 -263.972 — 189.782 33.044 
400.00 104.730 152.879 127.607 — 253.893 10.109 —315.045 -261.795 -— 165.354 21.593 
500.00 111.784 177.059 eons — 243.044 20.958 —331.574 -—258.916 — 141.566 14.789 
600.00 116.877 197.910 143.907 — 231.600 32.402 —350.346 -255.594 —118.402 10.308 
700.00 121.045 216.248 152.957 —219.699 44.303 —371.072 -—251.930 — 95.822 aloo 
800.00 124.719 232.655 161.912 — 207.407 56.595 —393.531 -247.974 —73.787 4.818 
900.00 128.106 247.542 170.612 — 194.764 69.238 —417.552 -243.752 —52.265 3.033 
993.00 131.095 260.285 178.421 — 182.711 81.291 —441.174 -239.599 — 32.683 1.719 

References 

Phase mn HS C, Remarks 

SOL Nb1 Nb1,e Tk1 MPT= 993. 

ReO2 RHENIUM DIOXIDE 218.206 

Phase ty ie S —(G-H298)/T H H-H298 G AH; AG; log K; 

[K] [SS — HH nll) if kJ / mol ] [ - 

SOL 298.15 54.367 47.827 47.827 — 448.943 0.000 -— 463.203 -448.943 — 391.148 68.527 
300.00 54.596 48.164 47.828 — 448.842 0.101 —463.292 -448.943 — 390.789 68.042 
400.00 63.098 65.183 50.091 — 442.906 6.037 —468.979 -448.538 — 371.446 48.506 
500.00 67.752 79.804 54.608 — 436.345 12.598 -—476.247 -447.650 — 352.269 36.801 
600.00 70.892 92.449 59.885 — 429.405 19.538 —484.874 -446.538 — 333.294 29.016 
700.00 Wesel 7 103.565 65.347 — 422.190 26.753 -—494.686 -445.301 —314.517 23.470 
800.00 75.361 113.492 70.756 — 414,754 34.189 —505.548 -443.979 — 295.923 19.322 
900.00 77.183 122.475 76.011 —407.125 41.818 —517.353 -442.588 — 277.499 16.106 
1000.00 78.868 130.695 81.074 — 399.322 49.621 —530.017 -441.133 — 259.233 13.541 
1100.00 80.462 138.288 85.935 — 391.355 57.588 —543.471 -439.616 — 241.116 11.450 
1200.00 81.996 145.355 90.595 — 383.232 65.711 —557.658 -—438.037 — 223.139 9.713 
1300.00 83.486 151.977 95.065 — 374.957 73.986 —572.528 -436.396 —205.297 8.249 
1400.00 84.945 158.218 99.355 — 366.536 82.407 —588.040 -434.692 — 187.584 6.999 

References 

Phase a is Cp 

SOL Pa3,F1 Pa3 


234.205 RHENIUM TRIOXIDE ReO3 


Phase TT CG, S  ~(G-+H298)/T H H-H298 G AH; AG; log K; 
Kio) =o) lal kJ / mol ly ier 


SOL 298.15 74.401 69.258 69.258 —589.107 0:0009) 5= 609-756: -=589.107- == —507,119 88.845 
300.00 74.627 69.719 69.259 -—588.969 0.138  -609.885 -—589.098 -506.610 88.209 
400.00 85.102 PW 72.323 -—580.951 8.156 -618.036 -588.096 -479.241 62.582 
500.00 92.194 WAS 78.428 -572.063 17.044  -628.321 -586.411 — 452.212 47.242 
600.00 97.111 129.784 85.580 -—562.585 26.522  -640.455 -584.340 -425.562 37.048 
700.00 100.746 145.039 93.006 -552.684 36.423  -654.211 -582.044 -399.278 29.794 
800.00 103.605 158.685 100.378 -542.461 46.646 -669.409 -579.604 -373.334 24.376 
900.00 105.972 171.029 107.553 -531.979 57.128 -685.905 -577.062 -347.701 20.180 
1000.00 108.014 182.302 114.472 -521.277 67.830 -703.579 -574.440 -322.357 16.838 


References 


Phase H/S Cy 


SOL Pat Pat 

484.410 DIRHENIUM HEPTAOXIDE Re207 

Phase if Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] = F(t) | I kJ / mol ] orl 


SOL-A 298.15 166.231 AS — BUL2US SWAssb ike) 0.000 -1324.949 —1263.150 -—1089.093 190.804 
300.00 166.640 208305 207.279 -1262.842 0.308 -1325.334 —1263.126 -—1088.013 189.440 
400.00 184.043 258.809 214.047 -1245.245 17.905 -1348.769 -—1261.047 -1029.917 134.493 
413.00 185.864 264.724 215.549 -1242.841 20309 -1352.172 -1260.689 -1022.411 129.311 

0.203 0.084 
SOL-B 413.00 187.493 264.927 215.549 -1242.757 20.393 -1352.172 -1260.605 -1022.411 129.311 
500.00 200.388 301.962 227.430 -1225.884. 37.266 -1376.865 -1257.620 -972.515 101.598 
600.00 215.211 339.807 243.064 -1205.104 58.046 -1408.988 -1253.236 -915.889 79.735 

109.475 65.685 
LIQ 600.00 276.567 449.282 243.064 -1139.419 123.731 -1408.988 -—1187.551 — 915.889 79.735 
700.00 276.567 491.915 275.647 -1111.762 151.388 -1456.103 -1176.732 -—871.473 65.030 


References 
Phase a) Cp 


SOL-A Pa3 Pa3 
SOL-B Pa3 Pa3 
LIQ Pa3 Pa3 
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ReS2 RHENIUM DISULFIDE 250.339 

Phase at Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) il kJ / mol [ - 

SOL 298.15 65.889 60.668 60.668 — 178.657 0.000 —196.745 -178.657 — 166.740 29.212 
300.00 66.009 61.076 60.669 — 178.535 0.122 —196.858 -178.666 — 166.666 29.019 
400.00 70.780 80.785 63.324 -—171.673 6.984 —203.987 -183.526 — 162.421 21.210 
500.00 73.835 96.925 68.479 — 164.434 14.223 —212.896 -186.706 — 156.818 16.383 
600.00 76.215 110.604 74.388 —156.928 21.729 —223.290 -189.020 — 150.603 13.111 
700.00 78.277 122.510 80.431 -— 149.201 29.456 —234.958 -190.636 — 144.069 10.751 
800.00 80.168 133.088 86.364 -141.278 37.379 —247.748 -192.210 — 137.311 8.965 
900.00 81.961 142.634 92.094 — 133.171 45.486 —261.542 -299.348 — 128.048 7.432 
1000.00 83.693 151.360 97.591 —124.888 53.769 —276.248 -—297.621 — 109.106 5.699 
1100.00 85.384 159.416 102.850 —116.434 62.223 —291.791 -295.793 —90.342 4.290 
1200.00 87.048 166.917 107.879 —107.812 70.845 —308.112 -293.863 —71.749 Bal23 
1300.00 88.693 173.950 112.694 —99.025 79.632 —325.159 -291.834 —53.321 2.142 
1400.00 90.324 180.582 117.309 —90.074 88.583 —342.889 -289.705 — 35.053 1.308 
1500.00 91.944 186.869 121.738 — 80.960 97.697 —361.264 -287.478 — 16.941 0.590 

References 

Phase Mi § C, 

SOL Mit Mit 

Re2S7 DIRHENIUM HEPTASULFIDE 596.876 

Phase Tl C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I Il kJ / mol ] [ - 

SIOVL 298.15 200.739 167.360 167.360 — 451.454 0.000 —501.352 -451.454 — 412.669 72.298 
300.00 200.832 168.602 167.364 — 451.083 0.371 —501.663 -451.471 — 412.429 71.810 
400.00 205.853 227.065 175.301 -—430.748 20.706 —521.574 -—468.325 — 398.612 52.053 
500.00 210.874 273.539 190.455 -409.912 41.542 —546.682 -480.032 —379.982 39.696 
600.00 215.894 312.430 207.629 —388.574 62.880 —576.032 -489.062 — 359.058 31.259 
700.00 220.915 346.087 225.058 -—366.733 84.721 —608.994 -495.835 — 336.843 25.136 

References 

Phase Avs C, 

SOL Mit Mi1 


] 


] 


214.292 RHENIUM SILICON ReSi 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] (Kano) Ih kJ / mol ] [ - ] 

SOL 298.15 51.226 55.354 55.354 — 52.802 0.000 -—69.306 -52.802 —52.805 9.251 
300.00 51.296 55.671 90:300 =92./07 0.095 —69.409 -—52.791 — 52.805 9.194 
400.00 54.089 70.848 57.406 — 47.425 Syi8H7/7/. -—75.764 —52.191 — 52.899 6.908 
500.00 55.898 83.123 61.361 —41.921 10.881 =—83.482 -51.580 —53.147 DOOZ 
600.00 57.321 93.444 65.870 — 36.258 16.544 -—92.324  -50.962 —53.518 4.659 
700.00 58.561 102.375 70.461 — 30.463 22.339 —102.125  -50.339 — 53.993 4.029 
800.00 59.703 110.270 74.953 — 24.549 28.253 —112.765 -49.711 — 54,558 3.562 
900.00 60.789 NWA3G5 79.278 — 18.524 34.278 -124.152 -—49.079 = 55.202 3.204 
1000.00 61.840 123.824 83.415 — 12.392 40.410 -—136.217 -48.444 —55.916 2.921 
1100.00 62.867 129.767 87.362 -6.157 46.645 -—148.900  -47.804 — 56.695 2.692 
1200.00 63.879 135.280 91.128 0.181 52.983 —162.156 -47.161 — 57.531 2.504 
1300.00 64.880 140.433 94.725 6.619 59.421 -—175.944  -46.515 — 58.421 2.347 
1400.00 65.873 145.277 98.164 13.156 65.958 —190.232  -45.866 — 59.362 22NO 
1500.00 66.860 149.856 101.459 19.793 72.595 — 204.991 —45.213 — 60.348 2.102 

References 

Phase a ds Cy Remarks 

SOL C1 e C1 DV ZAlest. 

242.378 RHENIUM 2—SILICON ReSi2 

Phase V GF S —(G—-H298)/T H H—-H298 G AH; AG; log K; 
[K] [———— A ((K ma) al kJ / mol ] [ - ] 

SOL 298.15 64.202 74.057 74.057 — 90.374 0.000 -112.454 -90.374 —90.342 15.827 
300.00 64.307 74.454 74.058 —90.255 0.119 —112.591 — 90.376 —90.341 lows0 
400.00 68.381 93.573 76.637 — 83.600 6.774 =121.029 -90.525 — 90.309 11.793 
500.00 70.860 109.116 81.627 — 76.630 13.744 —131.188  —90.727 — 90.233 9.427 
600.00 A 122.205 87.328 — 69.448 20.926 —142.771 —90.967 =90:112 7.845 
700.00 74.266 133,533 93.137 — 62.097 28.277 —155.570 -91.237 — 89.949 6.712 
800.00 75.663 143.542 98.824 —54.600 35.774 —169.433  -91.534 — 89.744 5.860 
900.00 76.968 152.530 104.301 — 46.968 43.406 —184.245 -91.856 —89.502 5.195 
1000.00 78.216 160.704 109.538 — 39.208 51.166 -199.912 -92.202 —89.222 4.660 
1100.00 79.426 168.216 114.536 — 31.326 59.048 —216.363 -92.571 — 88.906 4.222 
1200.00 80.612 175.178 119.303 — 23.324 67.050 —233.537 -92.963 — 88.556 3.855 
1300.00 81.779 181.677 123.854 — 15.204 75.170 —251.384 -93.377 — 88.172 3.543 
1400.00 82.933 187.779 128.204 —6.968 83.406 —269.859 -93.813 —87.755 3.274 
1500.00 84.078 193.540 132.369 1.382 91.756 —288.928  -94.271 — 87.306 3.040 
1600.00 85.215 199.003 136.365 9.847 100.221 —308.558  -94.751 — 86.826 2.835 
1700.00 86.347 204.203 140.203 18.425 108.799 —328.720 -195.608 — 85.422 2.625 
1800.00 87.475 209.170 143.898 27.116 117.490 —349.390 -195.678 — 78.939 2.291 
1900.00 88.599 213.930 147.459 35.920 126.294 -370.547 -—195.690 —72.452 1.992 
2000.00 89.720 218.503 150.898 44.836 135.210 —392.170 -195.645 — 65.967 Wee 

References 

Phase al fs Cy Remarks 


SOL C1 eC C1 MPT= 2253. 
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RedSi3 5—RHENIUM 3—SILICON 1015.291 
Phase T Cy S —(G—-H298)/T H H—-H298 G AH, AG; log K; 
[K] J/(K mol) 1 kJ / mol = 
SOL 298.15 188.448 255.852 255.852 — 157.599 0.000 — 233.881 -157.599 — 162.596 28.486 
300.00 188.726 257.018 255.855 — 157.250 0.349 —234.356 -157.595 — 162.627 28.316 
400.00 200.079 313.007 263.412 — 137.761 19.838 -—262.964 -157.272 — 164.347 21.462 
500.00 207.761 358.518 278.023 -—117.351 40.248 -—296.610 -156.770 — 166.171 17.360 
600.00 213.998 396.963 294.724 -—96.256 61.343 —334.4383 -156.147 — 168.108 14.635 
700.00 ZADISO2 430.374 311.767 -74.574 83.025 —375.836  -155.427 — 170.157 12.697 
800.00 224.744 460.033 328.481 —§2.357 105.242 — 420.383 -154.623 -—172.316 eZ 
900.00 229.723 486.793 344.608 —29.633 127.966 -—467.746 -153.742 —174.579 10.132 
1000.00 234.572 511.248 360.066 —6.417 151.182 —517.665 -152.788 -—176.945 9.243 
1100.00 239.334 533.829 374.849 17.279 174.878 —569.933 -151.762 -—179.410 8.519 
1200.00 244.039 554.856 388.984 41.448 199.047 —624.380 -—150.668 —181.971 7.921 
1300.00 248.702 574.574 402.509 66.085 223.684 —680.861 -149.506 — 184.626 7.418 
1400.00 AXE) SSIS) 593.175 415.470 91.187 248.786 —739.257 -148.277 — 187.374 6.991 
1500.00 257.946 610.810 427.910 1165752 2747351 —799.464 -146.982 =190.211 6.624 
References 
Phase ads Gs Remarks 
SOL C1 e C1 MPT= 2233. 
Re2Te5 DIRHENIUM PENTATELLURIDE 1010.414 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) | Ih kJ / mol ] [ - 
SOL 298.15 175.612 251.877 251.877 —94.140 0.000 -—169.237 -94.140 — 73.669 12.907 
300.00 175.728 252.963 251.880 = 93-6116 0.325 —169.704 -94.147 —73.542 12.805 
400.00 182.004 304.377 258.848 —75.928 18.212 -197.679 -94.806 — 66.591 8.696 
500.00 188.280 345.664 272.212 —57.414 36.726 —230.246 -96.051 —59.405 6.206 
600.00 194.556 380.546 287.434 -—38.272 55.868 -—266.600 -97.882 —51.914 4.519 
700.00 200.832 411.008 302.956 =18.503 75.637 —306.209 -100.299 — 44.069 3.289 
800.00 207.108 438.236 318.193 1.894 96.034 —348.694 -191.410 — 26.439 1.726 
900.00 213.384 462.992 332.927 22.919 117.059 —393.774 -194.878 — 5.604 0.325 
1000.00 219.660 485.799 347.088 44.571 138.711 —441.228 -197.827 15.590 -0.814 
1100.00 225.936 507.029 360.674 66.851 160.991 —490.881 -200.257 37.053 — 1.760 
1200.00 232.212 526.957 373.709 89.758 183.898 —542.590 -202.168 58h7Al 5 =21506 
References 
Phase H/S GC; 


SOL Tk1/Ku1 


e 


] 


461.320 


Phase il; 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 
Phase nl iS 


SOL Kut 


[| == 


S —(G-H298)/T 


J/(K mol) 


110.039 
AOS 
132.729 
150.411 
165.212 
178.018 
189.364 
199:592 
208.939 
217.572 
225.616 
233.165 
240.292 
247.056 


2—RHENIUM YTTRIUM 


H H-H298 


G 


110.039 
110.041 
113.056 
118.817 
125.349 
131.978 
138.456 
144.689 
150.654 
156.350 
161.790 
166.993 
V7A.977, 
176.759 


] 


[ 


= SEA 0.000 
— 135.630 0.141 
= 27/ SZ 7.869 
— lhe 15.197 
—iooSs 23.9110 
—103.543 32.228 
-95.045 40.726 
—86.358 49.413 
-77.486 58.285 
—68.426 67.345 
OOOO MOLOUn 
-49.748 86.023 
-—40.129 95.642 
—30.325 105.446 


kJ / mol 


— 168.579 
— 168.783 
— 180.993 
— 195.180 
— 210.980 
— 228.156 
— 246.536 
= 200092 
— 286.425 
— 307.756 
— 329.920 
— 352.862 
— 376.539 
— 400.909 


AHy AG; 
=195.771 — 133.551 
SUSI) USSF sNSi/ 
—1135:000) © —132.779 
—135.899 —132.005 
—135.932  —131.223 
-135.958 -—130.436 
—130:951 — 129.645 
-136.002 -128.852 
-136.019 -128.056 
= 196,03828 127-259 
— 136.041 — 126.461 
-136.046 -125.663 
-—136.049 -—124.864 
-136.050 —-124.065 
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Rh 


Phase 1 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2233.00 


LIQ 2233.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
3967.00 


References 


Phase ms 


SOL Hu1 
LIQ Hu1 


[——= 


Cp 


24.976 
24.999 
26.090 
27.114 
28.135 
29.143 
30.126 
31.078 
31.992 
32.866 
33.695 
34.480 
35.219 
35.910 
36.555 
37.151 
37.699 
38.198 
38.649 
39.051 
39.405 
39.510 


41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 


Cp 


Hu1 
Hu1 


J/(K mol) 


31.505 
31.660 
39.006 
44.938 
49.971 
54.384 
58.340 
61.944 
65.266 
68.356 
WanZo2 
73.980 
76.563 
79.017 
81.355 
83.589 
85.729 
87.780 
89.751 
91.647 
93.472 
94.060 
9.623 
103.683 
104.920 
106.701 
108.409 
110.050 
111.629 
113.150 
114.618 
116.037 
117.409 
118.737 
120.025 
121.274 
122.487 
123.665 
124.812 
125.927 
127.014 
WATE TPT 


Remarks 


RHODIUM 
S —(G-H298)/T H H-H298 G 

il et! kJ / mol 
31.506 0.000 0.000 =9.393 
31.506 0.046 0.046 -9.452 
32.500 2.602 2.602 — 13.000 
34.413 5.262 5.262 — 17.206 
36.596 8.025 8.025 — 21.958 
38.829 10.889 10.889 — 27.180 
41.024 13.853 13.853 — 32.820 
43.152 16.913 16.913 — 38.836 
45.199 20.067 20.067 — 45.199 
47.165 23.310 23.310 —51.882 
49.053 26.639 26.639 — 58.864 
50.867 30.048 30.048 — 66.127 
52.611 33.533 33.533 —73.655 
54.290 37.090 37.090 — 81.435 
55.909 40.714 40.714 — 89.454 
57.472 44.399 44.399 -—97.703 
58.983 48.142 48.142  -106.169 
60.445 51.937 51.937 —114.845 
61.861 55.780 55.760 . —123.723 
63.235 59.666 59.666 -132.793 
64.568 63.589 63.589 —-142.050 
65.000 64.891 64.891 -145.144 

21.489 

65.000 86.380 86.380 -145.144 
66.144 89.183 89.183  -152.132 
67.797 93.367 93.367 —-162.714 
69.388 97,551 97.851. 173.470 
70.921 101.735 101.735 -184.393 
72.399 105.919 105.919 -195.478 
73.828 110.103 110.103  -—206:717 
75.209 114.287 114.287 -218.106 
76.546 118.471 118.471  -229.639 
77.843 122:655 — 122.655. — 241.312 
79.100 126.839 126.839 -—253.120 
80.321 131.023 131.023 -265.058 
81.507 135.207 135.207 -277.123 
82.660 139.391 139.391 -289.311 
83.783 143.575 143.575  -301.619 
84.877 147.759 147.759 -314.043 
85.942 151.943 151.943  -326.581 
86.982 156.127 156.127 -339.228 
87.664 158.931 158.931 -347.762 
BPT= 3967., L= 493.26 kJ 


Hu1 


AH; AG; 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


102.905 


log K; 


[ 


] 


102.905 


Phase Wy 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


References 
Phase Al iS 


GAS Hu1 


Hu1 


S 


J/(K mol) 


185.820 
185.951 
192.064 
196.986 
201.185 
204.882 
208.197 
211.208 
213.965 
216.507 
218.861 
221.050 
223.091 
225.001 
226.792 
228.475 
230.062 
231.562 
232.983 
234.334 
235.622 
236.854 
238.032 
239.163 
240.249 
241.294 
242.302 
243.276 
244.217 
245.129 
246.013 
246.871 
247.705 
248.516 
249.306 
250.076 
250.826 
ZOO o9 
252.275 


RHODIUM (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
185.820 553ni25 0.000 497.723 
185.821 553.164 0.039 497.379 
186.650 555.290 2.165 478.465 
188.240 557.498 4.373 459.005 
190.056 559.803 6.678 439.092 
191.915 562.202 9.077 418.785 
193.746 564.685 11.560 398.128 
195.522 567.242 14.117 377.155 
197.230 569.860 16.735 355.895 
198.869 S22 (mee 9402 334.369 
200.438 575.233 22.108 312.600 
201.940 577.968 24.843 290.603 
203.379 580.723 27.598 268.394 
204.757 583.490 30.365 245.989 
206.079 586.265 33.140 223.398 
207.348 589.042 35.917 200.634 
208.566 591.818 38.693 177.706 
209.737 594.592 41.467 154.624 
210.864 597.363 44.238 131.397 
211.950 600.132 47.007 108.030 
212.997 602.901 49.776 84.532 
214.008 605.672 52.547 60.908 
214.984 608.441 55.316 37.163 
215.929 611.210 58.085 13.303 
216.844 613.979 60.854 — 10.668 
217.730 616.749 63.624 — 34.746 
218.590 619.520 66.395 — 58.926 
219.424 622.294 69.169 — 83.205 
220.235 625.071 71.946 -107.580 
221.023 627.852 74.727  -132.047 
221.791 630.636 77.511 — 156.605 
222.538 633.425 80.300 -181.249 
223.266 636.218 83.093 -205.978 
223.976 639.017. 85.892 -230.789 
224.668 641.820 88.695  -255.681 
225.345 644.680 91.505  -280.650 
226.005 647.445 94320 -305.695 
226.651 650.266 97.141 — 330.814 
227.283 653.092 99.967 -—356.006 


AH; AG; 
Seis) 45, 507.116 
553.118 506.831 
552.688 491.465 
552.236 476.211 
Holeio 461.049 
551.313 445.965 
550.833 430.947 
550.329 415.992 
549.793 401.094 
549.217 386.251 
548.594 371.463 
547.920 356.729 
547.189 342.049 
546.400 327.424 
545.551 312.853 
544.643 298.337 
543.676 283.876 
542.655 269.470 
541.583 2mm, 
540.466 240.823 
539.312 226.582 
516.488 213.040 
515.073 199.877 
513.658 186.773 
512.243 173.725 
510.829 160.732 
509.417 147.791 
508.007 134.901 
506.600 122.059 
505.196 109.265 
503.797 96.515 
502.401 83.809 
501.011 71.145 
499.625 58.522 
498.245 45.939 
496.871 33.394 
495.502 20.886 
494.138 8.414 

0.000 0.000 
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RhCl2[g] RHODIUM DICHLORIDE (GAS) 173.811 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] | A NK tr) || kJ / mol ] [ - 
GAS 298.15 53.808 288.513 288.513 126.775 0.000 40.755 126.775 116.671 — 20.440 
300.00 53.864 288.846 288.514 126.875 0.100 40.221 126.766 116.608 — 20.303 
400.00 56.226 304.689 290.658 132.388 5.613 10.512 126.255 113.299 — 14.795 
500.00 57.953 317.428 294.779 138.099 11.324 — 20.614 125.736 110.119 — 11.504 
600.00 59.430 328.127 299.469 143.970 17.195 —52.906 125.209 107.046 -9.319 
700.00 60.790 337.391 304.239 149.982 23.207 — 86.192 124.680 104.060 -—7.765 
800.00 62.086 345.594 308.905 156.126 29.351 -— 120.349 124.155 101.150 — 6.604 
900.00 63.346 352.980 313.399 162.398 35.623 — 155.284 123.641 98.306 —5.706 
1000.00 64.584 359.718 317.699 168.794 42.019 — 190.924 123.142 95.518 -—4.989 
1100.00 65.806 365.931 321.805 i Seo 48.539 — 227.210 122.665 92.779 —4.406 
1200.00 67.019 371.709 325.725 181.955 55.180 — 264.095 122.214 90.082 -—3.921 
1300.00 68.224 Siivaiien 329.473 188.718 61.943 — 301.540 121.794 87.421 -3.513 
1400.00 69.424 382.221 333.060 195.600 68.825 — 339.509 121.410 84.792 —3.164 
1500.00 70.620 387.051 336.500 202.602 75.827 — 377.975 121.067 82.189 —2.862 
1600.00 71.814 391.647 339.804 209.724 82.949 -—416.912 120.769 79.607 —2.599 
1700.00 73.005 396.037 342.984 216.965 90.190 — 456.297 120.521 77.042 — 2.367 
1800.00 74.194 400.243 346.049 224.325 97.550 — 496.113 120.328 74.490 -—2.162 
1900.00 75.382 404.286 349.008 231.804 105.029 — 536.341 120.194 71.948 —1.978 
2000.00 76.569 408.183 351.870 239.401 112.626 — 576.965 120.124 69.410 — 1.813 
References 
Phase H/S Cy 
GAS Be3 Be3,e 
RhCl3 RHODIUM TRICHLORIDE 209.264 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) hI kJ / mol ] [ - 
SOL 298.15 92.207 126.775 126.775 — 299.202 0.000 -—337.000 -299.202 — 227.823 39.914 
300.00 92.522 WET WAS TM — 299.031 0.171 —337.235 -—299.172 — 227.381 39.590 
400.00 104.558 155.803 OLAS — 289.111 10.091 —351.432  -297.008 — 203.752 26.607 
500.00 111.612 179.946 138.099 —278.278 20.924 —368.251 -—294.192 — 180.754 18.883 
600.00 116.706 200.764 146.848 — 266.852 32.350 —387.311 -290.981 — 158.362 13.787 
700.00 120.873 219.076 155.884 — 254.968 44.234 -—408.321 -287.476 — 136.532 10.188 
800.00 124.547 235.460 164.825 — 242.694 56.508 —431.062 -283.723 — 115.222 T2526 
900.00 127.934 250.328 Waeoie — 230.068 69.134 —455.362 -279.747 —94.396 5.479 
1000.00 131.143 263.974 181.885 —217.113 82.089 —481.087 -275.557 —74.024 3.867 
1100.00 134.236 276.619 189.929 — 203.843 95.359 —508.124 -271.161 —54.082 2.568 
1200.00 137.249 288.429 197.651 —190.268 108.934 —536.383 -266.561 — 34.549 1.504 
References 
Phase ads Cy 


SOL Nb1/Be3 


e 


] 


] 
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209.264 RHODIUM TRICHLORIDE (GAS) RhCl3[g] 
Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] —— <==) )/ (Kamo) i) kJ / mol [ - 
GAS 298.15 71.195 373.644 373.644 66.944 0.000 —44.458 66.944 64.719 —11.338 
300.00 TAT 374.085 373.646 67.076 0.132 — 45.150 66.935 64.705 -11.266 
400.00 74.365 395.051 376.483 74.371 7.427 — 83.649 66.474 64.031 — 8.362 
500.00 76.451 411.880 381.935 81.917 14.973 — 124.023 66.003 63.474 -6.631 
600.00 78.140 425.972 388.131 89.648 22.704 — 165.935 65.519 63.014 —5.486 
700.00 79.642 438.132 394.425 97.539 30.595 — 209.154 65.030 62.635 —4.674 
800.00 81.044 448.859 400.572 105.574 38.630 — 253.513 64.544 62.326 — 4.069 
900.00 82.388 458.482 406.481 113.745 46.801 — 298.889 64.067 62.078 —3.603 
1000.00 83.695 467.231 412.125 122.050 55.106 — 345.181 63.605 61.882 —3.232 
1100.00 84.980 475.268 417.505 130.484 63.540 — 392.311 63.166 61.731 —2.931 
1200.00 86.248 482.717 422.632 139.045 72.101 —440.215 62.753 61.619 — 2.682 
1300.00 87.505 489.670 427.525 147.733 80.789 — 488.838 62.372 61.540 -2.473 
1400.00 88.753 496.200 432.199 156.546 89.602 — 538.135 62.028 61.489 — 2.294 
1500.00 89.996 502.366 436.673 165.483 98.539 — 588.066 61.725 61.462 —2.140 
1600.00 91.234 508.214 440.963 174.545 107.601 — 638.597 61.469 61.453 —2.006 
1700.00 92.468 513.782 445.084 183.730 116.786 — 689.699 61.264 61.458 — 1.888 
1800.00 93.699 519.102 449.050 193.038 126.094 —741.346 61.114 61.474 — 1.784 
1900.00 94.929 524.201 452.872 202.470 135.526 —793.512 61.024 61.497 — 1.691 
2000.00 96.156 529.102 456.562 212.024 145.080 — 846.179 60.998 61.523 — 1.607 
References 
Phase in tS Cp 
GAS Be3 Be3,e 
134.904 RHODIUM DIOXIDE (GAS) RhO2(/g] 
Phase V C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] eer AKO!) Ik kJ / mol ] [ - ] 
GAS 298.15 43.044 263.701 263.701 — 184.000 0.000 —262.623 -184.000 —192.065 33.649 
300.00 43.235 263.968 263.702 — 183.920 0.080 —263.111 -184.021 —192.115 33.450 
400.00 49.947 277.464 265.497 —179.213 4.787 —290.199 -184.841 — 194.676 25.422 
500.00 53.053 288.981 269.073 — 174.046 9.954 —318.537 -185.393 — 197.068 20.588 
600.00 54.741 298.817 273.231 — 168.649 15.351 —347.939 -185.917 — 199.355 17.355 
700.00 55.758 307.338 277.509 — 163.120 20.880 —378.256 -—186.507 — 201.549 15.040 
800.00 56.419 314.829 281.715 — 157.509 26.491 —409.372 -187.197 — 203.652. 13.297 
900.00 56.871 321.502 285.772 — 151.843 S2elovi —441.195 -187.997 — 205.662 11.936 
1000.00 57.195 327.512 289.651 — 146.139 37.861 —473.651 -188.909 —207.577 10.843 
1100.00 57.435 332.975 293.345 -140.407 43.593 -—506.679 -189.929 —209.395 9.943 
1200.00 AOI 337.981 296.859 — 134.654 49.346 —540.230 -191.053 —211.116 9.190 
1300.00 57.759 342.598 300.202 — 128.884 55.116 —574.262 -192.276 —212.738 8.548 
1400.00 57.872 346.883 303.385 — 123.103 60.897 —608.739 -193.593 —214.264 7.994 
1500.00 57.962 350.879 306.419 -117.311 + 66.689 —643.629 -194.999 —215.692 Tay 
References 
Phase il os Cp 


GAS Nb1/Ku1 


e 
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Rh203 DIRHODIUM TRIOXIDE 253.809 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
Key J/(K mol) I i kJ / mol ] [ - 
SOL 298.15 103.803 106.274 106.274 — 355.640 0.000 —387.325 -355.640 -—276.792 48.493 
300.00 103.910 106.916 106.276 —355.448 0.192 —387.523 -355.622 — 276.303 48.109 
400.00 109.684 137.600 110.420 — 344.768 10.872 —399.808 -354.511 — 250.023 32.650 
500.00 115.457 162.695 118.437 — 333.511 22.129 -—414.859 -353.163 — 224.053 23.407 
600.00 WEN 3 184.256 127.650 —321.677 33.963 — 432.230 -351.592 — 198.375 17.270 
700.00 127.005 203.377 Siena — 309.265 46.375 —451.629 -349.791 -—172.978 12.908 
800.00 132.779 220.714 146.508 — 296.276 59.364 —472.846 -347.734 — 147.856 9.654 
900.00 1kcysoleys} 236.686 155.652 — 282.709 72.931 -—495.726 -345.397 — 123.008 7.139 
1000.00 144.327 251.583 164.508 — 268.565 87.075 —520.148 -342.753 — 98.437 5.142 
1100.00 150.101 265.610 173.067 —253.844 101.796 —546.014 -339.782 —74.147 3.521 
1200.00 155.875 278.918 181.338 — 238.545 117.095 —573.246 -336.464 —50.142 2.183 
1300.00 161.649 291.622 189.337 —222.669 132.971 —601.778 -—332.780 — 26.429 1.062 
References 
Phase H/ S$ Cp 
SOL Tk1 Ku1,e 
Rh3U 3—RHODIUM URANIUM 546.745 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) 1 kJ / mol ] [ - 
SOL 298.15 102.614 148.114 148.114 — 259.408 0.000 —303.568 -259.408 — 260.394 45.620 
300.00 102.792 148.749 148.116 —259.218 0.190 —303.843 -259.408 — 260.400 45.340 
400.00 110.097 179.408 152.246 — 248.543 10.865 —320.307 -—259.269 — 260.746 34.050 
500.00 115.119 204.540 160.267 — 237.272 22.136 —339.541 -259.060 — 261.140 27.281 
600.00 119.242 225.901 169.469 — 225.549 33.859 —361.090 -258.959 — 261.568 PET T| 
700.00 122.940 244.564 178.891 — 213.437 45.971 —384.632 -—259.074 — 261.997 19.550 
800.00 126.413 261.209 188.159 — 200.968 58.440 —409.935 -259.482 — 262.390 Ue 
900.00 129.754 276.292 USM 27 — 188.159 71.249 — 436.822 -260.243 —262.712 15.247 
1000.00 133.014 290.133 205.744 -— 175.020 84.388 —465.152 -263.818 — 262.764 13.725 
1100.00 136.220 302.961 214.006 — 161.558 97.850 —494.815 -268.894 — 262.401 12.460 
1200.00 139.389 314.950 221.924 —147.777 = 111.631 —525.717  -—268.927 — 261.808 11.396 
References 
Phase H/ S$ C, 


SOL Kul 


~“ 


222.018 


Phase aT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nf Ss 


GAS Hu1 


——= 


Hu 


RADON (MONOATOMIC GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) int kJ / mol 
176.231 176.231 0.000 0.000 -52.543 
176.359 176.231 0.038 0.038 -52.869 
182.339 177.046 Onde — Adie 270.849 
186.977 178.586 4196 4.196  -89.293 
190.767 180.310 6.274 6.274 -108.186 
193.971 182.039 8.353 8.353 -127.427 
196.747 183.708 10.432 10.482  -146.966 
199.195 185.295 12510 12510 166.766 
201.385 186.796 14.589 14.589  -186,796 
203.366 188.214 16.667 16.667 -207.036 
205.175 189.553 18.746 18.746  -227.464 
206.839 190.820 20.825 20.825  -248.066 
208.379 192.020 22.903 22.903  -268.828 
209.813 193.159 24.982 24.982  -289.738 
211.155 194.242 27.060 27.060  -310.787 
212.415 195.274 29.139 29.139  -331.966 
213.603 196.260 31.218 31.218  -353.268 
214.727 197.203 33.296 33.296  -374.685 
215.793 198.106 35.375 35.375 -396.211 


AH AGy 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1250 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2523.00 


LIQ 2523.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4419.00 


References 


Phase al LS 


SOL Hu1 
LIQ Hu1 


Hu1 
Hu1 


J/(K mol) 


28.535 
28.684 
35.644 
41.139 
45.725 
49.693 
53.213 
56.394 
59.312 
62.019 
64.554 
66.946 
69.219 
71.390 
73.474 
75.494 
77.461 
79.380 
81.255 
83.092 
84.893 
86.662 
88.402 
90.114 
90.505 
9.623 
100.128 
101.386 
102.965 
104.487 
105.955 
107.373 
108.745 
110.074 
111.361 
112.610 
113.823 
115.002 
116.148 
117.264 
118.351 
119.410 
120.443 
121.451 
122.436 
123.398 


RUTHENIUM 
S —(G-H298)/T H H-H298 G 

lief kJ / mol 
28.535 0.000 0.000 — 8.508 
28.535 0.044 0.044 —8.561 
29.482 2.465 2.465 Wie 
31.283 4.928 4.928 — 15.641 
33.318 7.445 7.445 - 19.991 
35.380 10.019 10.019 — 24.766 
37.393 lease WAGlate — 29.914 
39.330 15.858°" 15.358 — 35.397 
41.184 ISM Zon 1651126 — 41.184 
42.957 20.968 20.968 — 47.253 
44.652 23.882 23.882 — 53.583 
46.276 26.871 26.871 — 60.159 
47.834 29.938 29.938 — 66.968 
49.333 33.085 33.085 IRS, 
50.777 36.315 36.315 — 81.243 
S2.hie 39.649 39.649 — 88.692 
53.522 43.090 43.090 — 96.340 
54.833 46.639 46.639 -104.182 
56.107 50.296 50.296  -112.214 
57.349 54.061 54.061 — 120.432 
58.560 57,933 57.933. =128.831 
59.743 61.913 61.9138 —137.409 
60.901 66.001 66.001  -146.163 
62.036 70.197 ~ 70497 —155,089 
62.293 Pct TWN = Wer iee 

24.280 

62.293 95.457 95.457 —157.166 
63.433 98.679 98.679 -164.925 
64.868 102.863 102.863 -175.143 
66.256 107.047 107.047 —-185.516 
67.599 WAS TT 2H — 196.038 
68.902 OSE O:cOe 206105 
70.165 WE) ISS Sia 
739i 123.783 123.7838  —228.453 
72.583 Weis PT Sey SAB) sy215 
73.742 Weslo ISZENSL =250:723 
74.870 136.335 136.335 -262.045 
795.969 140.519 140.519  -273.487 
77.039 144.703 144.703 -285.045 
78.083 148.887 148.887  -296.715 
79.102 153.071 153.071 -308.496 
80.096 157.255 157.255 —320.385 
81.068 161.439 161.439  -332.378 
82.017 165.623 165.623 -344.472 
82.946 169.807 169.807  -356.667 
83.854 WSS ASSET — 368.959 
84.025 174.786 174.786  -371.305 


123.578 


Remarks 


Hu1 


BPT= 4419., L= 595.54 kJ 


AH AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


101.070 


log Ky 


[ 


] 


101.070 


Phase ili 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 


References 
Phase nl es 


GAS Hu1 


— == 


Hut 


RUTHENIUM (GAS) 


S  -~(G-+H298)/T 


J/(K mol) 


186.502 
186.636 
192.976 
198.157 
202.584 
206.457 
209.892 
212.966 
215.737 
218.252 
220.547 
222.655 
224.605 
226.423 
228.127 
229.734 
231.257 
232.708 
234.098 
235.434 
236.722 
237.968 
239.177 
240.351 
241.493 
242.606 
243.692 
244.752 
245.787 
246.800 
247.790 
248.758 
249.706 
250.635 
251.544 
252.434 
253.306 
254.161 
254.998 
255.820 
256.625 
257.414 
258.189 
258.949 


H H-H298 G 

=| kJ / mol 
186.502 651.449 0.000 595.843 
186.503 651.489 0.040 595.498 
187.360 653.696 2.247 576.505 
189.016 656.019 4.570 556.941 
190.917 658.449 7.000 536.899 
192.867 660.962 9.513 516.442 
194.784 663.535 12.086 495.622 
196.637 666.145 14.696 474.476 
198.410 668.776 17.327 453.039 
200.102 671.414 19.965 431.337 
201.711 674.052 22.603 409.396 
203.242 676.685 25.236 387.234 
204.699 679.317 27.868 364.870 
206.088 681.952 30.503 342.317 
207.412 684.593 33.144 319.589 
208.679 687.242 35.793 296.695 
209.891 689.907 38.458 273.645 
211.054 692.592 41.143 250.446 
PPA f2 695.301 43.852 227.105 
213.248 698.039 46.590 203.628 
214.286 700.809 49.360 180.020 
215.288 703.613 52.164 156.285 
216.259 706.452 55.003 132.428 
217.199 709.328 57.879 108.451 
218.112 712.241 60.792 84.359 
218.998 715.190 63.741 60.154 
219.861 718.176 66.727 35.838 
220.701 721.196 69.747 11.416 
221.520 Wi24eeol 72.802 —13.111 
222.319 727.338 75.889 — 37.741 
223.100 730.457 79.008 — 62.470 
223.863 733.605 82.156 — 87.298 
224.609 736.781 85.332 —112.221 
225.339 739.983 88.534 — 137.238 
226.055 743.209 91.760 -— 162.348 
226.756 746.459 95.010 — 187.547 
227.443 749.729 98.280 — 212.834 
228.117 753.020 101574 — 238.207 
228.779 756.328 104.879 — 263.665 
229.428 759.654 108.205 — 289.206 
230.066 762.995 111.546 — 314.829 
230.693 766.350 114.901 — 340.531 
231.309 769.719 118.270 -— 366.311 
231.915 THEM —iPiteley2 — 392.168 


AH; AG; 
651.449 604.351 
651.444 604.059 
651.231 588.298 
651.091 572.582 
651.005 556.889 
650.943 541.208 
650.879 525.536 
650.788 509.873 
650.648 494 223 
650.446 478.590 
650.170 462.978 
649.814 447,393 
649.379 431.838 
648.867 416.316 
648.278 400.832 
647.594 385.387 
646.817 369.985 
645.952 354.628 
645.005 339.320 
643.978 324.060 
642.876 308.852 
641.700 293.695 
640.451 278.591 
639.132 263.540 
613.562 249.283 
612.328 235.296 
611.129 221.354 
609.966 207.454 
608.836 193.594 
607.740 179.771 
606.674 165.982 
605.638 152.227 
604.630 138.502 
603.648 124.807 
602.690 111.139 
601.756 97.498 
600.843 83.882 
599.949 70.289 
599.074 56.719 
598.215 43.171 
597.372 29.644 
596.544 16.136 
595.729 2.648 

0.000 0.000 
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Ru(g] 


log Ky 
(<2 


— 105.880 
OSS 
— 76.824 
=e isill// 
— 48.482 
— 40.385 
— 34.314 
= 20.092 
— 25.816 
= TCAs) 
= 20858 
SANASIAS 
= Omni 
— 14.497 
— 13.086 
— 11.841 
= 10.737 
— 9.749 
— 8.862 
—8.061 
=71.333 
—6.670 
— 6.063 
—5.506 
—§.008 
—4.552 
—4.129 
—3.737 
-3.371 
—3.029 
= TAOS) 
—2.410 
2,28) 
— 1.863 
—1rOl3 
— 1.376 
=1.153 
-0.941 
-0.741 
—0.550 
—0.369 
—0.196 
-0.031 
0.000 


] 
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RuCl3 RUTHENIUM TRICHLORIDE 207.428 
Phase T G, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] | A UK ir ] [ kJ / mol ] [ - 
SOL-A 298.15 92.207 127.085 127.085 — 230.120 0.000 —268.010  -230.120 — 159.719 27.982 
300.00 92.522 127.656 127.087 — 229.949 0.171 —268.246 -—230.088 — 159.283 27.134 
400.00 104.558 156.113 130.885 — 220.029 10.091 —282.474 -—227.789 — 136.001 17.760 
500.00 Wide 180.255 138.408 — 209.196 20.924 —299.324 -—224.776 -113.391 11.846 
600.00 116.706 201.074 147.157 — 197.770 32.350 —318.414 -221.319 -—91.433 7.960 
700.00 120.873 219.386 156.194 — 185.886 44.234 —339.456 —-—217.524 -—70.081 5.230 
723.00 WIZ 223.308 158.267 — 183.095 47.025 —344.547 -216.610 —65.251 4.714 
References 
Phase In es C, Remarks 
SOL-A Tk1/Be2 e Tk1 We We SRS WOCO,, k= 3:20) 1a) 
RuCl3j[g] RUTHENIUM TRICHLORIDE (GAS) 207.428 
Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] (-——=$- J (itll) ali kJ / mol ] [ - 
GAS 298.15 55.219 328.445 328.445 79.078 0.000 — 18.848 79.078 89.443 — 15.670 
300.00 55.283 328.786 328.446 79.180 0.102 — 19.456 79.041 89.508 — 15.585 
400.00 57.932 345.085 330.650 84.852 By Te! — 53.182 77.092 93.291 — 12.183 
500.00 59.759 358.217 334.892 90.740 11.662 — 88.368 75.161 97.565 — 10.193 
600.00 61.262 369.249 339.723 96.793 W715 — 124.756 73.245 102.226 — 8.900 
700.00 62.612 378.795 344.638 102.988 23.910 — 162.169 71.349 107.206 —8.000 
800.00 63.881 387.239 349.445 109.313 30.235 — 200.478 69.480 112.456 -7.343 
900.00 65.102 394.834 354.073 115.763 36.685 — 239.588 67.639 117.939 —6.845 
1000.00 66.294 401.755 358.501 ZZ OS's) ANG) PANS —279.423 65.827 123.625 —6.458 
1100.00 67.467 408.129 362.726 129.021 49.943 —319.921 64.044 129.492 —6.149 
1200.00 68.626 414.049 366.759 135.826 56.748 — 361.033 62.289 135.519 —5.899 
1300.00 69.777 419.588 370.612 142.746 63.668 — 402.718 60.561 141.692 —5.693 
1400.00 70.920 424.800 374.299 149.781 70.703 —444 940 58.857 147.997 —5.522 
1500.00 72.059 429.732 377.831 156.930 77.852 — 487.669 57.176 154.423 —5.377 
1600.00 73.194 434.419 381.223 164.192 85.114 — 530.878 555i 160.960 —5.255 
1700.00 74.326 438.890 384.484 171.568 92.490 —574.545 53.853 167.601 —5.150 
1800.00 75.456 443.171 387.627 179.057 99.979 —618.650 52.185 174.340 —5.059 
1900.00 76.584 447.281 390.659 186.659 107.581 — 663.174 50.512 181.172 -4.981 
2000.00 HTN 451.238 393.590 194.374 115.296 —708.101 48.832 188.093 —4.912 
References 
Phase H/S Cp 


GAS Tk1/Be2,e Be2,e 


] 
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242.881 RUTHENIUM TETRACHLORIDE (GAS) RuCl4{g] 

Phase v C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] ————— _J/:(Kimol) I kJ / mol [ - 

GAS 298.15 63.372 374.238 374.239 —79.914 0.000 -— 191.493 -—79.914 —49,941 8.749 
300.00 63.456 374.631 374.240 —79.797 0.117 — 192.186 —79.967 — 49.755 8.663 
400.00 66.836 393.395 376.775 —73.266 6.648 — 230.624 —82.791 — 39.258 S27 
500.00 69.021 408.556 381.663 — 66.468 13.446 —270.746 — 85.598 — 28.049 2.930 
600.00 70.735 421.296 387.235 —59.477 20.437 — 312.255 — 88.394 — 16.277 1.417 
700.00 VALE 432.314 392.906 — 52.328 27.586 — 354.948 -—91.173 —4.037 0.301 
800.00 73.601 442.050 398.452 — 45.036 34.878 — 398.675 — 93.928 8.599 —0.561 
900.00 74.906 450.794 403.790 — 37.610 42.304 — 443.325 —96.655 21.579 — 1.252 
1000.00 76.168 458.752 408.894 — 30.056 49.858 — 488.808 —99.354 34.861 — 1.821 
1100.00 77.402 466.070 413.764 —22.377 Sy sei/ —535.054 -102.023 48.412 —2.299 
1200.00 78.617 472.857 418.409 —14.576 65.338 —582.004 -104.663 62.205 —2.708 
1300.00 79.819 479.197 422.844 —6.654 73.260 -—629.611 -107.277 76.216 —3.062 
1400.00 81.011 485.156 427.084 1.387 81.301 -677.831 -—109.864 90.429 -—3.374 
1500.00 82.196 490.786 431.145 9.548 89.462 —726.631 -112.428 104.825 — 3.650 
1600.00 83.376 496.128 435.041 17.827 97.741 -775.979 -114.971 119.391 —3.898 
1700.00 84.551 501.218 438.785 26.223 106.137 —825.848 -117.515 134.117 -4.121 
1800.00 85.723 506.084 442.389 Cul elton -—876.215 -120.063 148.992 -—4.324 
1900.00 86.892 510.750 445.865 43.367 123.281 —927.058  -122.617 164.009 —4.509 
2000.00 88.059 By) ASV 449.223 52.115 132.029 -—978.359  -125.176 179.161 —4.679 

References 

Phase nd § Cp 

GAS Tk1/Be2,e Be2,e 

196.062 RUTHENIUM PENTAFLUORIDE RuF5 

Phase V Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 

[K] ee Kann) lian kJ / mol : ] [ - 

SOL 298.15 163.176 161.084 161.084 — 892.907 0.000 —940.934  -892.907 —781.268 136.875 
300.00 163.176 162.093 161.087 — 892.605 0.302 —941.233 -892.794 —780.576 135.910 
358.00 163.176 190.935 163.655 — 883.141 9.766 -951.496 -889.339 -—759.197 110.772 

222.056 79.496 

LIQ 358.00 182.004 412.991 163.655 — 803.645 89.262 -—951.496 -809.843 —759.197 110.772 
400.00 182.004 433.181 190.915 -—796.001 96.906 -—969.273 -806.644 —753.437 98.389 
500.00 182.004 473.794 243.580 -—777.800 115.107 -1014.697 -799.315 -—740.991 77.411 
600.00 182.004 506.977 284.799 —759.600 133.307 -1063.786 -792.314 -—729.988 63.551 

References 

Phase H/S Cy Remarks 

SOL Kut e 

LIQ Tk1 e Tk1 BPT= 500., L= 56.5 kJ 


] 


1254 


RuO2 RUTHENIUM DIOXIDE 133.069 
Phase T Ce S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] | —— WK Iie) hl kJ / mol [ - 
SOL 298.15 56.483 58.158 58.158 — 305.014 0.000 —322.354 -305.014 — 252.681 44.269 
300.00 56.836 58.508 58.159 — 304.909 0.105 —322.462 -305.008 — 252.357 43.939 
400.00 69.644 76.855 60.573 — 298.501 6.513 —329.243 -303.992 — 234.927 30.678 
500.00 76.153 93.162 65.497 —291.181 13.833 —337.762 -302.194 — 217.859 22.760 
600.00 80.183 107.427 71.322 — 283.351 21.663 —347.807 -300.040 — 201.190 Woe) 
700.00 83.043 120.012 77.397 — 275.183 29.831 —359.192 -297.701 — 184.898 13.797 
800.00 85.278 131.252 83.439 — 266.763 38.251 —371.765 -—295.254 — 168.950 11.031 
900.00 87.151 141.407 89.325 — 258.139 46.875 —385.406 -—292.738 — 153.312 8.898 
1000.00 88.799 150.677 95.003 — 249.340 55.674 -400.017  -290.171 — 137.957 7.206 
1100.00 90:300 159.211 100.457 — 240.384 64.630 —415.517 -287.565 — 122.862 5.834 
1200.00 91.700 167.129 105.687 — 231.284 73.730 —431.839 -284.927 — 108.005 4.701 
References 
Phase in fs) Gs 
SOL Nb1 F3,e 
RuO3j[g] RUTHENIUM TRIOXIDE (GAS) 149.068 
Phase ali Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) il dl kJ / mol ] [ - 
GAS 298.15 59.404 276.253 276.253 —78.241 0.000 — 160.606 —78.241 —60.351 10.573 
300.00 59.655 276.622 276.255 —78.131 0.110 — 161.117 -78.257 —60.240 10.489 
400.00 68.550 295.180 278.724 -71.659 6.582 — 189.731 —78.662 —54.153 7.072 
500.00 72.802 310.982 283.639 — 64.569 13.672 — 220.060 -78.624 -— 48.026 5.017 
600.00 75.226 324.488 289.349 —57.158 21.083 — 251.851 -78.468 — 41.920 3.649 
700.00 76.788 336.209 295.225 - 49.552 28.689 — 284.899 -78.319 — 35.841 2.675 
800.00 77.889 346.538 301.007 — 41.815 36.426 —319.046 —78.225 —29.780 1.944 
900.00 Theh (2x8) 355.763 306.587 — 33.983 44.258 — 354.170 —78.202 -—23.727 WEST 
1000.00 79.391 364.093 311.928 —26.076 52.165 — 390.169 —78.258 - 17.672 0.923 
1100.00 79.951 371.686 317.020 — 18.108 60.133 — 426.964 —78.395 — 11.607 0.551 
1200.00 80.437 378.664 321.871 — 10.089 68.152 —464.486 -78.612 —5.527 0.241 
1300.00 80.871 385.120 326.491 -—2.023 76.218 — 502.679 -78.910 OS75 -—0.023 
1400.00 81.267 391.128 330.896 6.084 84.325 —541.495 —79.290 6.703 —0.250 
1500.00 81.634 396.747 335.100 14.230 92.471 — 580.892 -—79.753 12.861 —0.448 
1600.00 81.981 402.027 339.120 22.410 100.651 — 620.833 — 80.303 19.053 -—0.622 
1700.00 82.312 407.007 342.968 30.625 108.866 — 661.287 — 80.960 25.282 -—0.777 
1800.00 82.629 411.721 346.658 Sto  wWild/ciks —702.226 —81.728 31.553 -—0.916 
1900.00 82.936 416.197 350.201 47.151 125.392 —743.623 — 82.608 37.870 -1.041 
References 
Phase H/S Cp 
GAS Tk1 e 


] 


165.068 RUTHENIUM TETROXIDE (GAS) RuO4{g] 

Phase df C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) eal kJ / mol 1? ne 

GAS 298.15 75.814 290.772 290.772 — 184.096 0.000 —270.790 -184.096 — 139.953 24.519 
300.00 ASN SS 291.242 290.773 — 183.955 0.141 -—271.328 -184.109 — 139.679 24.320 
400.00 88.174 315.037 293.936 -— 175.655 8.441 —301.670 -184.171 — 124.832 16.301 
500.00 93.902 335.395 300.247 — 166.522 17.574 —334.219 -183.619 —110.054 11.497 
600.00 97.152 352.828 307.593 — 156.955 27.141 —368.652 —-—182.888 —95.408 8.306 
700.00 99.234 367.971 SHS — 147.129 36.967 —404.709 —-182.145 — 80.888 6.036 
800.00 100.692 381.322 322.613 — 137.129 46.967 —442.186 -181.456 —66.470 4.340 
900.00 101.788 393.248 329.811 — 127.003 57.093 —480.926 -180.842 —52.135 3.026 
1000.00 102.659 404.019 336.702 — 116.779 67.317 —520.798 -180.312 — 37.863 1.978 
1100.00 103.382 413.838 343.274 — 106.476 77.620 —561.698 -179.868 — 23.640 imi2s 
1200.00 104.006 422.861 349.536 -96.106 87.990 -—603.539 -179.510 -—9.454 0.412 
1300.00 104.559 431.208 355.501 -85.677 98.419 —646.247 -179.236 4.705 -0.189 
1400.00 105.061 438.975 361.189 -75.196 108.900 -—689.761 -179.049 18.847 -0.703 
1500.00 105.525 446.240 366.620 -—64.666 119.430 —734.026 -178.948 32.979 -—1.148 
1600.00 105.960 453.064 371.811 -—54,092 130.004 -—778.994 -178.938 47.106 — 1.538 
1700.00 106.373 459.500 376.782 -—43.475 140.621 -—824.625 -179.039 61.236 — 1.882 
1800.00 106.768 465.592 381.548 —32.818 151.278 -—870.883 -179.255 75.376 —2.187 
1900.00 107.150 471.375 386.125 -22.122 161.974 -917.733 -179.587 89.531 -—2.461 
2000.00 107.520 476.880 390.526 -—11.388 172.708 -—965.148 -180.035 103.706 —2.709 

References 

Phase nS) Cp 

GAS Tk1 Tk1,e 

165.202 RUTHENIUM DISULFIDE RuS2 

Phase a Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I {h kJ / mol ] [ - 

SOL 298.15 62.180 54.392 54.392 — 205.853 0.000 —222.070 -—205.853 — 194.447 34.066 
300.00 62.323 54.777 54.393 — 205.738 Ons —222.171 -205.867 — 194.376 33.844 
400.00 67.779 73.542 56.915 -— 199.202 6.651 —228.619 -210.914 — 190.271 24.847 
500.00 70.940 89.030 61.835 —192.255 13.598 —236.770 -214.235 — 184.767 19.302 
600.00 73.198 102.172 67.490 —185.044 20.809 —246.347 -216.691 — 178.623 15.551 
700.00 75.029 113.597 73.278 -177.630 28.223 —257.148 -218.471 -— 172.134 12.845 
800.00 76.634 123.723 78.963 —170.045 35.808 — 269.023 -—220.243 — 165.396 10.799 
900.00 78.106 132.835 84.451 -162.307 43.546 —281.859 -327.620 — 156.125 9.061 
1000.00 79.496 141.137 89.710 — 154.427 51.426 -—295.563 -326.180 — 137.147 7.164 
1100.00 80.833 148.776 94.737 — 146.410 59.443 —310.064 -324.688 —118.315 5.618 
1200.00 82.133 155.866 99.539 — 138.261 67.592 —325.300 -323.150 —99.622 4.336 
1300.00 83.407 162.490 104.130 —129.984 75.869 —341.222  -321.570 —81.058 ShAoyi/ 
1400.00 84.663 168.717 108.523 —121.581 84.272 —357.785 -319.952 —62.618 2.336 
1500.00 85.904 174.601 112.734 -—113.052 - 92.801 —374.954 -318.298 —44 294 1.542 

References 

Phase H/S Cy 

SOL Mit Mi1 


RuSe2 RUTHENIUM DISELENIDE 258.990 

Phase il} Cy S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] J/(K mol) il kJ / mol ] [ - 

SOL 298.15 WEST 81.588 81.588 — 161.502 0.000 —185.827 -161.502 — 152.121 26.651 
300.00 72.316 82.035 81.589 — 161.368 0.134 —185.979 -161.507 — 152.063 26.476 
400.00 75.458 103.311 84.469 —153.965 USE —195.290 -161.859 — 148.868 19.440 
500.00 77.509 120.381 90.000 —146.311 15.191 —206.502 -174.290 — 145.386 15.188 
600.00 79.129 134.660 96.286 — 138.477 23.025 —219.273 -176.001 —139.442 12.140 
700.00 80.546 146.966 102.667 — 130.492 31.010 —233.369 -177.620 — 133.220 9.941 
800.00 81.855 157.808 108.895 — 122.372 39.130 —248.618 -179.165 -—126.771 8.277 
900.00 83.101 167.522 114.879 —114.123 47.379 —264.893 -180.648 —120.132 6.972 
1000.00 84.308 176.340 120.591 —105.753 55.749 —282.093 -182.076 — 113.331 5.920 
1100.00 85.489 184.431 126.031 —97.263 64.239 —300.137 -290.079 — 96.481 4.582 
1200.00 86.653 191.919 131.214 — 88.656 72.846 —318.959 -288.521 —78.950 3.437 
1300.00 87.805 198.901 136.155 —79.933 81.569 —338.504 -—286.899 —61.551 2.473 
1400.00 88.948 205.450 140.873 —71.095 90.407 —358.724 -—285.216 —44.279 1.652 
1500.00 90.084 211.625 145.386 —62.143 99.359 —379.581 -283.475 —27.129 0.945 

References 

Phase ny tS Cy 

SOL Mi1 Mi4 

Ru3U 3—RUTHENIUM URANIUM 541.239 

Phase al Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) 1 i kJ / mol ] [ - 

SOL 298.15 SSSA 108.366 108.366 — 217.568 0.000 —249.877 -217.568 — 209.360 36.679 
300.00 99.901 108.983 108.368 =217.383 0.185 —250.078  -217.568 — 209.309 36.444 
400.00 104.428 138.385 112.346 —207.152 10.416 —262.506 -217.467 — 206.567 26.975 
500.00 107.864 162.068 119.997 — 196.532 21.036 —277.567 -—217.319 — 203.860 21.297 
600.00 110.869 182.004 128.713 — 185.594 31.974 —294.796 -217.263 —201.176 17.514 
700.00 IANS 199.307 S509 — 174.365 43.203 —313.880  -217.393 — 198.487 14.814 
800.00 116.364 214.662 146.281 — 162.863 54.705 —334.592  -217.786 — 195.763 12.782 
900.00 118.995 228.520 154.661 —151.095 66.473 —356.763 -218.513 =192°971 11.200 
1000.00 121.587 241.192 162.689 — 139.065 78.503 —380.257 -—222.046 — 189.912 9.920 
1100.00 124.153 252.901 170.365 —126.778 90.790 -404.969 -227.089 — 186.443 8.853 
1200.00 126.702 263.813 VAT OZ —114.235 103.333 —430.811 -227.115 — 182.746 7.955 
1300.00 129.239 274.055 184.724 —101.488 116.130 —457.709 -—227.114 —179.049 7.194 
1400.00 Si AB 283.725 191.453 —88.388 129.180 —485.603 -—227.093 =" hs) S15¥2 6.542 
1500.00 134.288 292.902 197.913 —75.085 142.483 —514.4388 -236.493 —171.051 5.957 
1600.00 136.804 301.649 204.125 —61.5380 156.038 -—544.169 -237.418 — 166.658 5.441 
1700.00 139.316 310.018 210.110 —47.724 169.844 —574.755 -—238.404 — 162.206 4.984 
1800.00 141.826 318.052 215.885 —33.667 183.901 —606.161 -239.462 — 157.693 4.576 

References 

Phase ml HS Cy 


SOL H6,Ku1 


32.066 
Phase aff 
[K] 
S.-RH 298.15 
300.00 
368.30 
S.-—MO 368.30 
388.36 
LIQ 388.36 
400.00 
500.00 
600.00 
700.00 
800.00 
882.12 
References 
Phase in Ws 
S.-RH Ja2 
S.—MO Ja2 
LIQ Ja2 


SULFUR (RHOMBIC,MONOCLINIC) 


S =(G-H298)T 
J/(K mol) 


32.056 
32.197 
37.006 

1.089 
38.094 
39.414 

4.431 
43.846 
44.752 
53.413 
59.947 
65.050 
69.534 
73.010 


Remarks 


Ja2 


H H-H298 G 
kJ / mol 
32.056 0.000 0.000 —9.557 
32.056 0.042 0.042 -—9.617 
32.539 1.645 1.645 -—11.984 
0.401 
32.539 2.046 2.046 — 11.984 
32.860 2.545 2.545 — 12.762 
e2d 
32.860 4.266 4.266 — 12.762 
33.193 4.623 4.623 —13.277 
36.362 8.526 8.526 —18.181 
39.778 12.101 12.101 — 23.867 
43.034 15.411 15.411 —30.124 
46.071 18.771 18.771 — 36.856 
48.418 21.694 21.694 —42.710 


AHy AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


BPT=882.117(S2),L=53.326/NBPT=717.824(S6+S7+S8...),L=9.62 


1257, 


1258 


S{g] 


Phase y 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nf § 


GAS Ja2 


——= 


Mit 


J/(K mol) 


167.828 
167.974 
174.629 
179.668 
183.731 
187.137 
190.070 
192.645 
194.939 
197.008 
198.891 
200.619 
202.214 
203.695 
205.078 
206.374 
207.592 
208.743 
209.832 
210.866 
211.849 
212.787 
213.683 
214.574 
215.431 
216.257 
217.055 
217.826 


SULFUR (GAS) 


S  ~(G-H298)/T - H-H298 G 
ier kJ / mol 

167.828 276.980 0.000 226.942 
167.828 277.024 0.044 226.631 
168.741 279.335 2.355 209.484 
170.443 281.593 4.613 191.759 
172.330 283.821 6.841 173.582 
174.208 286.030 9.050 155.034 
176.012 288.226 11.246 «136.171 
177.720" © 2O0AI2 16 450 0a117,042 
179.329 292.590 15.610 97.651 
180.844 294.761 —«‘17.781 78.052 
182.270 296.925 19.945 58.256 
183.616 299.083 22.103 38.279 
184.888 301.236 24.256 18.136 
186.093 303.383 26.403 ~2.160 
187.237 305.525 28.545 -22.600 
188.325 307.662 30.682 -43.173 
189.362 309.795 32815 -63.872 
190.352 311.923 34.943 -84.689 
191.299 314.046 37.066 - 105.618 
192.206 316.164 39.184  -126.654 
193.077 318.278 41.298 -147.790 
193.914 320.388 43.408  -169.022 
194.719 322.493 45.513 -190.346 
195.496 324.675 47.695  -211.759 
196.246 326.861 49.881  -233.259 
196.972 329.051 52.071 -254.844 
197.675 331.244 54.264  -276.510 
198.357 333.442 56.462  -298.254 
199.018 335.644 58.664  -320.074 


218.573 


AH; AG, 
276.980 236.500 
276.981 236.248 
274.712 222.761 
273.067 —- 209.940 
271.719 197.449 
270.619 185.158 
269.455 173.027 
215.435 162.200 
215.778 156.267 
216.106 150.300 
216.422 144.303 
216.726 138.281 
217.019 132.236 
217.303 126.170 
217.577 120.086 
217.841 113.984 
218.097 107.868 
218.344 101.737 
218.583 95.593 
218.813 89.438 
219.035 83.272 
219.249 77.096 
219.455 70.911 
219.734 64.716 
220.013 58.510 
220.292 52.293 
220.572 46.066 
220.852 39.829 
291.133 33.582 


64.132 


Phase Th 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nl PS 


GAS Ja2 


Mit 


SULFUR (GAS) 


S —(G—-H298)/T H H-H298 G 
J/(K mol) Il kJ / mol 
228.165 228.165 128.600 0.000 60.573 
228.366 228.166 128.660 0.060 60.150 
238.014 229.468 132.018 3.418 36.813 
245.798 231.981 135.508 6.908 12.609 
252.287 234.840 139.068 10.468 - 12.304 
257.839 237.738 142.671 14.071 —37.817 
262.688 240.560 146.302 eLOZ — 63.848 
266.990 243.263 149055)" 21355 — 90.336 
270.857 245.832 153.625 25.025 — 117.232 
274.369 248.269 157.310 28.710 — 144.496 
277.585 250.580 161.007 32.407 -172.096 
280.553 252.773 164.715 36.115 — 200.005 
283.309 254.857 168.433 39.833  -228.199 
285.880 256.840 172.160 43.560 -256.660 
288.292 258.731 175.897 47.297 -285.370 
290.562 260.538 179.642 51.042 -314.314 
292.708 262.266 183.395 54.795 — 343.478 
294.741 263.922 187.156 58.556 -372.852 
296.674 265.512 190.926 62.326 — 402.423 
298.517 267.040 194.702 66.102 — 432.184 
300.277 268.5114 198.486 69.886 — 462.124 
301.963 269.929 202.278 73.678 — 492.237 
303.580 271.298 206.077. 77.477 = - 522.514 
305.133 272.620 209.883 81.283 — 552.950 
306.629 273.900 213.697 85.097 -583.539 
308.071 275.139 PUI — tetsehi7 —614.275 
309.463 276.340 221.345 92.745 — 645.152 
310.809 277.505 225.179 96.579  -676.166 
Sie ailat 278.637 229.021 100.421 -—707.312 


AH AG; 
128.600 79.688 
128.576 79.384 
122.771 63.368 
118.457 48.972 
114.865 35.429 
111.848 22.431 
108.760 9.865 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1260 


S3[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Mn fs 


GAS Ja2 


(———S=—— 


Mit 


J/(K mol) 


269.500 
269.813 
284.877 
297.049 
307.196 
315.873 
323.445 
330.157 
336.183 
341.649 
346.651 
351.261 
355.535 
359.520 
363.252 
366.761 
370.074 
373.210 


SULFUR (GAS) 


S  -(G-H298)/T H H-H298 G 

1 kJ / mol 
269.500 141.500 0,000 61.149 
269.501 141.594 0.094 60.650 
971.534 146,837 5.337 32.887 
275.459 152.295 10.795 3.770 
279.927 157.861 16.361 26.456 
284.457 163.491 21.991 57.620 
288.868 169.162 27.662  —89.594 
293.089 174.861 33.361 -122.281 
297.103 180.580 39.080  -155.603 
300.908 186.316 44.816  -189.498 
304.514 192.064 50.564 223.917 
307.935 197.823 56.323  -258.816 
311.184 203.591 62.091 -294.158 
314.275 209.367 «67.867 += - 329.913 
317.221 215.150 73.650 366.054 
320.033 220.939 79.439 402.556 
B02 700m © 206758 1° 85.235 9490 209 
325.297 232.583 91.083  -476.565 
327.768 238.339 96.839 514.036 


376.187 


AH; AG; 
141.500 89.821 
141.467 89.501 
132.967 WE TING 
126.718 58.313 
121.557 45.144 
117.258 32.752 
112.849 20.975 
-— 50.072 13.224 
— 49.857 20.245 
— 49.649 27.245 
— 49.446 34.227 
— 49.249 41.191 
— 49.058 48.141 
— 48.874 55.007 
— 48.696 62.002 
— 48.524 68.915 
— 48.359 75.818 
— 48.201 82.713 
— 48.050 89.599 


96.198 


log K; 
[ = 


— 15.736 
— 15.583 
—9.496 
- 6.092 
- 3.930 
—2.444 
- 1.370 
—0.767 
— 1.058 
— 1.294 
— 1.490 
= kOOO 
—1.796 
= 1 is 
—2.024 
=2.117 
—2.200 
—2.274 
— 2.340 


] 


128.264 


Phase VW 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mes 


GAS Ja2 


Mit 


SULFUR (GAS) 


S —(G-H298)/T 


J/(K mol) 


310.600 
311.062 
333.114 
350.766 
365.413 
377.908 
388.792 
398.429 
407.074 
414.912 
422.079 
428.681 
434.801 
440.504 
445.844 
450.864 
455.600 
460.083 
464.339 


H H-H298 G 

loa kJ / mol 
310.600 145.800 0.000 53.195 
310.601 145.938 0.138 52.620 
313.584 153.612 7.812 20.366 
319.315 se} ikey40) 15.725 — 13.858 
325.812 169.561 23.761 —49.687 
332.384 177.667 31.867 — 86.869 
338.769 185.818 40.018 —125.215 
344.873 194.001 48.201 — 164.586 
350.668 202.206 56.406 — 204.868 
356.158 210.429 64.629 — 245.974 
361.357 218.666 72.866 — 287.828 
366.285 226.915 roy IS — 330.371 
370.963 PxNS yA TKS: 89.373 — 373.548 
375.411 243.439 97.639 -—417.317 
379.648 251.713 105.913 — 461.637 
383.691 259.993 114.193 —506.475 
387.556 268.280 122.480 —551.800 
391.256 PYSENE  WSOLTE — 597.586 
394.805 284.869 139.069 — 643.809 


AHy AG; 
145.800 91.425 
145.770 91.087 
135.118 73.476 
127.423 58.867 
Ai (ralishs, 45.779 
116.022 33.627 
110.734 22.210 

= 05,909 16.087 
— 105.044 29.596 
— 104.190 43.018 
— 103.347 56.363 
—102.515 69.639 
— 101.693 82.850 
— 100.882 96.004 
— 100.081 109.103 
— 99.290 122.153 
— 98.511 USS ao 
—97.741 148.117 
— 96.982 161.037 


1261 


1262 


S5[g] 


Phase Vv 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nt § 


GAS Ja2 


—————— 


Cp 


88.234 

88.463 

96.543 
100.329 
102.424 
103.721 
104.592 
105.217 
105.687 
106.058 
106.360 
106.614 
106.833 
107.026 
107.199 
107.358 
107.504 
107.641 
107.770 


SULFUR (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) let kJ / mol 
308.600 308.600 109.400 0.000 17.391 
309.147 308.602 109.563 0.163 16.819 
335.867 312.190 118871 9.471 15.476 
357.863 319.193 128.735 19.335  -50.196 
376.357 327.220 138.882 29.482  -86.932 


392.250 335.402 149.194 39.794  -125.381 
406.160 343.395 WIZ OA ley Sys 
418.517 351.068 170.104 60.704  -206.562 
429.628 358.378 180.650 71.250  -248.978 
439.720 365.321 191.238 81.838 -292.453 
448.961 371.912 201.859 92.459 -—336.894 
457.485 378.171 212.508 103.108 -—382.222 
465.394 384.122 223.181 113.781 — 428.370 
472.771 389.789 233.874 124.474 —-—475.283 
479.684 395.193 244.586 135.186 —522.909 
486.188 400.356 259.314 145.914 —571.206 
492.329 405.297 266.057 156.657 ~=+-—6 20.1135 
498.145 410.032 276.814 167.414 -—669.661 
503.669 414.577 ASIN) WIKI: = SL! 


AHy AG; 
109.400 65.178 
109.353 64.904 

95.754 50.911 

86.107 40.709 

78.374 32.401 

72.138 25.2309 

65.757 18.966 

— 204.783 19.279 
— 203.413 44.102 
— 202.036 68.786 
— 200.657 93.346 
199.279 117.790 
— 197.901 142.128 
NIG 166.368 
= 185 se 190.516 
= 18 79 214.579 
— 192.431 238.561 
=n O77 262.469 
— 189.729 286.304 


160.330 


log Ky 
[ = 


— 11.419 
ei itlee.0)) 
— 6.648 
— 4.253 
- 2.821 
— 1.883 
— 1.238 
= lai 
— 2.304 
—3.266 
-— 4.063 
— 4.733 
—5.303 
=D, 1/98 
—6.220 
-— 6.593 
—6.923 
= ANE 
-7.478 


] 


192.396 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase MIS 


GAS Ja2 


(ai 


Cp 


112.614 
112.853 
121.278 
125.213 
127.381 
128.715 
129.605 
130.236 
130.706 
131.072 
131.366 
131.609 
131.817 
131.997 
132.156 
132.300 
132.432 
132.553 
132.667 


S —(G—H298)/T 


J/(K mol) 


354.100 
354.797 
388.589 
416.122 
439.160 
458.904 
476.153 
491.457 
505.204 
517.679 
529.097 
539.622 
549.383 
558.484 
567.008 
575.024 
582.590 
589.753 
596.555 


SULFUR (GAS) 


H H-H298 G 

kJ / mol 
354.100 101.900 0.000 -3.675 
354.102 102.109 0.209 -— 4.331 
358.652 113.875 11.975 — 41,561 
367.481 126.221 24.321 —81.840 
377.560 138.860 36.960 -124.636 
387.804 151.670 49.770 -169.563 
397.793 164.589 62.689 -216.334 
407.366 177.582 75.682  -264.729 
416.474 190.630 88.730 -314.574 
425.116 203.720 101.820 -365.727 
433.312 216.842 114.942 -418.074 
441.090 229.991 128.091 -— 471.517 
448.481 243.163 141.263 -525.973 
455.515 256.354 154.454 -—581.372 
462.219 269.562 167.662 -637.651 
468.621 282.785 180.885 -694.756 
474.745 296.021 194.121 —752.641 
480.611 309.271 207.371 —811.261 
486.240 322.532 220.632  -870.579 


AHy AG; 
101.900 53.670 
101.856 53.371 

86.134 38.103 

75.067 27.246 

66.251 18.564 

59.203 11.181 

51.963 4.805 

— 272.283 6.280 
— 270.245 37.122 
— 268.209 67.760 
— 266.177 98.213 
— 264.152 128.497 
— 262.135 158.625 
— 260.127 188.609 
20029 218.460 
— 256.141 248.185 
— 254.164 PALTATMIS) 
= aye \\SK) 307.294 
— 250.245 336.691 


1263 


1264 


S7[g] SULFUR (GAS) 204.462 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] ——— Ti) i] kJ / mol ] [ - ] 

GAS 298.15 129.980 407.700 407.700 113.700 0.000 —7.856 113.700 59.047 -10.345 
300.00 130.304 408.505 407.702 113.941 0.241 -8.611 113.646 58.708 -10.222 

400.00 141.759 447.794 412.981 127.625 13.925 -—51.493 95.261 41.449 -5.413 

500.00 147.119 480.067 423.271 142.098 28.398 -—97.936 82.419 29.332 —3.064 

600.00 150.081 507.176 435.057 156.971 43.271 — 147.334 72.261 19.732 -—1.718 

700.00 151.910 530.458 447.063 172.077 58.377 — 199.244 64.199 11.624 —0.867 

800.00 sk isis 550.828 458.787 187.333 HoiOOS — 253.329 55.936 4.666 —0.305 

900.00 154.010 568.918 470.037 202.693 88.993 —309.334 -322.150 6.843 —0.397 

1000.00 154.667 585.180 480.752 218.128 104.428 —367.052 -319.560 43.260 — 2.260 
1100.00 155.181 599.946 490.927 233.621 119.921 —426.320 -316.963 79.416 -3.771 

1200.00 155.598 613.467 500.583 249.161 135.461 -—487.000 -314.362 S305 —5.020 

1300.00 155.947 625.936 509.753 264.739 151.039 —548.978 -311.762 151.038 —6.069 

1400.00 156.246 637.504 518.469 280.349 166.649 —612.157 -309.166 186.541 —6.960 
1500.00 156.509 648.293 526.769 295.987 182.287 —676.453 -306.574 221.858 -—7./26 

1600.00 156.744 658.402 534.683 311.650 197.950 —741.793 -303.989 257.002 —8.390 

1700.00 156.957 667.911 542.243 SZESSOMECIIG OOD —808.114 -301.412 291.985 -—8.972 

1800.00 157.154 676.888 549.476 343.040 229.340 —875.358 -—298.843 326.817 -—9.484 
1900.00 WS aSO 685.390 556.408 358.765 245.065 —943.475 -296.283 361.506 —9.938 


2000.00 157.509 693.464 563.061 374.507 260.807 -1012.421 —293.732 396.060 -10.344 


References 
Phase nl tS Gs 


GAS Ja2 Mit 


256.528 


Phase VW 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase. ny S 


GAS Ja2 


Cy 


155.818 
156.135 
167.304 
172.523 
175.401 
177.173 
178.355 
179.195 
179.822 
180.310 
180.703 
181.029 
181.308 
181.550 
181.765 
181.959 
182.137 
182.301 
182.455 


Mit 


SULFUR (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) kJ / mol 
430.310 430.310 100.420 0.000 —27.877 
AS12715 ye 4 S0iSiS 100.709 0.289 — 28.674 
477.950 436.601 116.960 16.540 —74.220 
515.907 448.788 133.980 33.560 -123.974 
547.639 462.692 151.388 50.968 -177.195 
574.821 476.816 169.024 68.604 -233.351 
598.561 490.581 186.804 86.384 -292.045 
619.619 503.771 204.683 104.263 -352.974 
Gyeletloyeis} ayy f(S} <6 222.635 122.215 -415.898 
655.696 528.220 240.643 140.223 -480.622 
671.402 539.507 258.694 158.274 -546.988 
685.879 550.217 276.781 176.361 -614.862 
699.305 560.392 294.898 194.478  -684.129 
TANRS23 eo 01075 313.042 212.622 -754.692 
723.547 579.304 331.208 230.788 -826.467 
Wee —— tsiekeh lili 349.394 248.974 -899.379 
744.978 596.545 367.599 267.179 -973.361 
754.830 604.619 385.821 285.401 -1048.356 
764.184 612.365 404.059 303.639 -1124.310 


AH; AG; 
100.420 48.583 
100.371 48.262 

79.973 31.999 

65.775 21.475 

54.576 13.738 

45.735 7.641 

36.636 2.807 

— 395.137 8.371 
— 391.865 53.030 
— 388.596 97.361 
— 385.332 141.395 
— 382.077 185.157 
—378.832 228.669 
— 375.600 271.949 
— 372.380 315.014 
— 369.174 357.877 
— 365.982 400.553 
— 362.805 443.051 
— 359.643 485.383 


1266 


SBr2[g] 


Phase ly 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase hives 


GAS Mit 


_—S—S—— 


Mit 


S 


J/(K mol) 


301.650 
301.978 
317.558 
329.987 
340.283 
349.057 
356.696 
363.457 
369.519 
375.014 
380.037 
384.664 
388.952 
392.948 
396.688 
400.204 
403.521 
406.661 
409.641 


SULFUR DIBROMIDE (GAS) 


—(G—-H298)/T H H—-H298 G 

kJ / mol 
301.650 — 12.552 0.000 -102.489 
301.651 -— 12.454 0.098 -—103.047 
303.761 -7.033 5.519 -134.056 
307.805 -— 1.461 11.091 — 166.455 
312.385 4.187 16.739 -199.983 
317.013 9.879 22.431 — 234.461 
321.506 15.600 28.152  -269.757 
325.799 21.340 33.892  -305.771 
329.873 27.094 39.646 -342.425 
Sssren 32.860 45.412 -379.656 
337.383 38.633 51.185 -417.412 
340.845 44.414 56.966  -455.650 
344.130 50.200 62.752  -494.334 
347.253 55.991 68.543 -—533.431 
350.227 61.787 74.339  -572.915 
353.064 67.586 80.138  -612.761 
355.776 73.390 85.942  -652.949 
358.372 79.196 91.748 -693.459 
360.862 85.005 97.557 -734.276 


AH; AG; 
= 12.5592 — 47.550 
— 12.636 — 47.767 
— 46.279 =52.962 
— 48.301 — 54.421 
— 49.947 — 55.481 
— 51.300 —O0:200 
— 52.687 — 56.916 
— 106.910 — 56.205 
OO: oi —50.580 
— 106.607 — 44.969 
— 106.461 —J9:0i2 
— 106.320 —33.787 
-— 106.185 — 28.213 
— 106.054 — 22.648 
— 105.929 —aeOIZ 
— 105.810 — 11.543 
— 105.696 —6.002 
-— 105.589 — 0.466 
— 105.487 5.064 


191.874 


log Ky 


223.940 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase AAS 


GAS Mit 


(ere 


DISULFUR DIBROMIDE (GAS) 


S  -~(G-+H298)/T 


J/(K mol) 


350.519 
350.985 
373.167 
390.901 
405.629 
418.215 
429.202 
438.955 
447.725 
455.697 
463.006 
469.758 
476.032 
481.896 
487.401 
492.590 
497.500 
502.160 
506.595 


Remarks 


Mil 


H H-H298 G 

el kJ / mol 
350.519 30.962 0.000 —73.545 
350.521 31.101 0.139 -—74.194 
353.523 38.820 7.858 -110.447 
359.285 46.770 15.808 -148.681 
365.816 54.850 23.888 -188.528 
372.425 Ooi0 Seo 2058 — 229.735 
378.850 71.244 40.282 —272.118 
384.996 79.525 48.563 —315.535 
390.838 87.849 56.887 -359.876 
396.378 96.214 65.252  -405.053 
401.630 104.614 73.652 — 450.993 
406.614 113.049 82.087 — 497.636 
411.351 121.516 90.554 — 544,929 
415.860 130.015 99.053 -592.829 
420.161 138.545 107.583 — 641.296 
424.271 147.105 116.143 — 690.298 
428.204 155.694 124.732 —739.805 
431.975 164:313  133:351 — 789.790 
435.596 172.961 141.999 -840.230 


MPT= 227., BPT= 360. 


1267 


S2Br2{g] 
AH; AGy log K; 

[ = 
30.962 —9.049 1.585 
30.877 —9.297 1.619 
—5.049 — 16.076 2.099 
—8.595 — 18.466 1.929 
— 11.386 —20.159 eo 
-13.575 —21.446 1.600 
— 15.813 — 22.421 1.464 
— 123.703 — 20.801 1.207 
— 122.814 -9.415 0.492 
— 121.908 1.881 —0.089 
— 120.984 13.094 -—0.570 
— 120.042 24.229 -—0.974 
— 119.085 35.291 — 1.317 
—118.110 46.284 —1.612 
-—117.119 57.211 — 1.868 
—116.112 68.076 — 2.092 
— 115.089 78.881 — 2.289 
— 114.050 89.629 — 2.464 
— 112.995 100.322 — 2.620 


1268 


SCl[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Hales 


GAS Jal 


—————_ 


Jal 


SULFUR MONOCHLORIDE (GAS) 


J/(K mol) 


237.342 
237.574 
248.433 
256.910 
263.854 
269.733 
274.828 
279.322 
283.342 
286.977 
290.294 
293.344 
296.166 
298.792 
301.247 
303.551 
305.723 
307.775 


S —(G-H298)/T H H-H298 G 

kJ / mol 
237.342 156.482 0.000 85.718 
237.343 156.551 0.069 85.279 
238.821 160.327 3.845 60.954 
241.622 164.126 7.644 35.671 
244.766 167.935 11.453 9.622 
247.924 171.749 = 15.267 — 17.065 
250.975 175.564 19.082 — 44.298 
253.880 179.380 22.898 —72.010 
256.629 Wei Asrakss = = WC 7 
259.225 187.009 30.527 -128.666 
261.678 WSO) SC) Sy los 2 
263.998 19416325) 3821505 = 18657116 
266.196 198.440 41.958  —216.193 
268.283 202.246 45.764 —245.942 
270.267 206.049 49.567 -275.946 
272.158 209.851 53.369 -—306.187 
273.963 213.649 57.167 -336.652 
275.689 217.445 60.963 -—367.327 
277.343 221.239 64.757 —-—398.203 


309.721 


AH; AG; 
156.482 128.537 
156.478 128.364 
153.939 119.124 
152.050 110.616 
150.465 102.486 
149.131 94.596 
147.734 86.898 

93.481 80.535 

93.590 79.090 

93.685 77.636 

93.767 76.173 

93.837 74.704 

93.895 73.230 

93.943 TANS 

93.980 70.271 

94.007 68.788 

94.024 67.304 

94.031 65.820 

94.027 64.335 


ee 


102.971 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase iS 


GAS Jat 


—— 


Jal 


S —(G-H298)/T 


J/(K mol) 


281.651 
281.966 
297.036 
309.180 
319.312 
327.987 
335.563 
342.283 
348.317 
353.792 
358.801 
363.417 
367.696 
371.684 
375.417 
378.927 
382.238 
385.371 
388.345 


SULFUR DICHLORIDE (GAS) 


H H-H298 G 

i) (I kJ / mol 
281.651 —17.573 0.000 — 101.547 
281.652 - 17.479 0.094 — 102.069 
283.688 — 12.234 5.339 — 131.048 
287.612 —6.789 10.784 — 161.379 
292.074 = 1:230 16.343 —192.818 
296.600 4.398 21.971 — 225.193 
301.007 10.072 27.645 — 258.379 
305.227 WEST 33.350 — 292.277 
309.239 21.505 39.078 — 326.812 
313.045 27.249 44.822 — 361.922 
316.652 33.006 50.579 —397.555 
320.074 38.772 56.345 — 433.669 
3287325 44.547 62.120 —470.227 
326.417 50.327 67.900 —507.199 
329.364 56.112 73.685 — 544.556 
Soom 61.901 79.474 — 582.275 
334.867 67.693 85.266 — 620.334 
337.444 73.488 91.061 —658.716 
339.915 79.286 96.859 -—697.403 


AH; AG, 
=17.573 — 25.467 
— 17.584 =20,0110 
— 20.387 — 27.984 
—22.415 — 29.670 
— 24.068 - 30.957 
— 25.426 —31.997 
— 26.817 — 32.842 
— 81.044 — 32.356 
— 80.893 — 26.954 
— 80.744 — 21.567 
— 80.600 — 16.194 
— 80.460 — 10.833 
— 80.327 — 5.482 
— 80.199 —0.140 
— 80.078 5.193 
= (LIS 10.519 
— 79.859 15.839 
=—719.762 21.152 
—79.674 26.461 


1269 


SCI2[g] 


log Kg 
[ = 


| 


1270 


S2Cl[g] DISULFUR CHLORIDE RADICAL (GAS) 99.585 
Phase T Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] $$ J /(K mol) kJ / mol ] [ - 
GAS 298.15 50.954 291.686 291.686 78.559 0.000 —8.407 78.559 43.969 -7./03 
300.00 51.034 292.001 291.687 78.653 0.094 —8.947 78.538 43.754 -7.618 
400.00 53.873 307.129 293.730 83.919 5.360 — 38.933 72.907 CYS] 5) — 4.246 
500.00 55.219 319.311 297.668 89.380 10.821 —70.275 68.779 22.851 —2.387 
600.00 55.978 329.451 302.144 94.943 16.384 — 102.728 65.372 14.003 —1.219 
700.00 56.459 338.119 306.679 100.567 22.008 — 136.117 62.538 5.668 -—0.423 
800.00 56.793 345.681 311.092 106.230 27.671 -—170.315 59.629 — 2.262 0.148 
900.00 57.040 352.385 Siloroio 111.922 33.363 — 205.224 — 48.955 -—7.511 0.436 
1000.00 b235 358.405 319.328 117.636 39.077 — 240.769 — 48.781 -2.916 OsS2 
1100.00 57.394 363.868 323.133 123.368 44.809 - 276.887 -— 48.611 1.662 —0.079 
1200.00 57.530 368.868 326.738 129.114 50.555 —313.527 -— 48.443 6.225 -0.271 
1300.00 57.649 373.478 330.159 134.874 56.315 — 350.647 -— 48.279 10.774 —0.433 
1400.00 57.756 Seon 333.408 140.644 62.085 — 388.212 —48.117 Solel -0.571 
1500.00 57.853 381.742 336.498 146.424 67.865 — 426.189 — 47.959 19.836 —0.691 
1600.00 57.944 385.479 339.444 152.214 73.655 — 464.552 — 47.803 24.350 -—0.795 
1700.00 58.030 388.994 342.256 158.013 79.454 —503.277 — 47.651 28.855 —0.887 
1800.00 58.112 392.313 344.946 163.820 85.261 — 542.344 -— 47.502 33.351 —0.968 
1900.00 58.190 395.457 347.523 169.635 91.076 — 581.734 — 47,357 37.839 — 1.040 
2000.00 58.266 398.444 349.995 175.458 96.899 — 621.430 — 47.216 42.320 — 1.105 
References 
Phase int US C, 
GAS Ja2 Pa2 
$2Cl2 DISULFUR DICHLORIDE 135.037 
Phase Vv C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) kJ / mol ] [ - 
LIQ 298.15 124.290 223.844 223.844 —58.158 0.000 — 124.897 —58.158 — 39.260 6.878 
300.00 124.290 224.613 223.846 —57.928 0.230 — 125.312 —58.075 —39.143 6.815 
400.00 124.290 260.369 228.721 — 45.499 12.659 — 149.647 — 58.276 — 33.305 4.349 
410.23 124.290 263.508 229.550 — 44.228 13.930 — 152.326 —57.975 —32.670 4.160 
References 
Phase H/S Cp Remarks 
LIQ Jai Jat Jat NBPT= 410.23 


] 


] 


DISULFUR DICHLORIDE (GAS) 


135.037 S2Cl2[g] 

Phase al Cy S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K] J/(K mol) ai kJ / mol it ie 

GAS 298.15 72.772 327.298 327.298 — 16.736 0.000 -— 114.320 — 16.736 — 28.683 5.025 
300.00 72.879 327.749 327.300 — 16.601 0.135 -114.926 — 16.748 —28.757 5.007 
400.00 77.022 349.347 330.216 —9.084 7.652 — 148.822 —21.861 —32.481 4.242 
500.00 79.347 366.805 335.844 — 1.256 15.480 — 184.658 —25.408 — 34.768 3.632 
600.00 80.828 381.411 342.255 6.758 23.494 — 222.089 — 28.181 — 36.362 3.166 
700.00 81.851 393.952 348.766 14.895 31.631 — 260.872 — 30.340 —37.552 2.802 
800.00 82.587 404.933 355.114 23.119 39.855 —300.828 — 32.541 — 38.435 2.510 
900.00 83.125 414.693 361.202 31.406 48.142 —341.818 -140.393 — 36.728 2aloc 
1000.00 83.513 423.472 366.997 39.739 56.475 —383.733 -139.472 — 25.259 1.319 
1100.00 83.778 431.445 372.499 48.104 64.840 — 426.485 -138.544 -— 13.883 0.659 
1200.00 83.939 438.742 377.720 56.491 Ween —470.000 -137.618 -—2.591 0.113 
1300.00 84.005 445.464 382.676 64.889 81.625 —514.215 -136.701 8.624 -—0.347 
1400.00 83.984 451.689 387.386 73.289 90.025 —559.076  -135.801 19.769 -—0.738 
1500.00 83.882 457.481 391.868 81.683 98.419 —604.538 -134.923 30.851 — 1.074 

References 

Phase rl PS Go 

GAS Jal Jat 

51.064 SULFUR MONOFLUORIDE (GAS) SF[g] 

Phase T Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) | ll kJ / mol ] [ - 

GAS 298.15 Sonlio2 225.209 225.209 12.970 0.000 —54.176 12.970 — 14.387 2.521 
300.00 35.173 225.426 225.209 13.035 0.065 —54.593 12.964 — 14.557 PIES SHS) 
400.00 36.052 235.677 226.601 16.601 3.631 -—77.670 10.341 — 23.584 3.080 
500.00 36.557 243.781 229.255 20.233 7.263 — 101.657 8.390 —31.863 3.329 
600.00 36.874 250.476 232.250 23.906 10.936 — 126.380 6.750 — 39.752 3.461 
700.00 37.089 256.178 235.271 27.605 14.635 -— 151.720 5.364 — 47.392 3.536 
800.00 37.247 261.141 238.201 31.322 18.352 -177.591 3.919 — 54.832 3.580 
900.00 37.368 265.535 240.999 35.053 22.083 — 203.929 —50.381 —60.932 3.536 
1000.00 37.466 269.477 243.653 38.794 25.824 — 230.683 —50.314 —62.108 3.244 
1100.00 37.548 273.052 246.166 42.545 29.575 -—257.812 -—50.259 —63.290 3.005 
1200.00 37.619 276.323 248.544 46.304 33.334 — 285.283 -—50.213 —64.477 2.807 
1300.00 37.683 279.336 250.799 50.069 37.099 —313.068  -50.175 —65.667 2.639 
1400.00 37.740 282.131 252.938 53.840 40.870 — 341.143 —50.144 —66.860 2.495 
1500.00 37.793 284.737 254.972 57.617 44.647 — 369.488 —50.120 —68.055 2.370 
1600.00 37.843 Px 256.909 61.399 48.429 — 398.085 —50.101 -—69.251 2.261 
1700.00 37.891 289.473 258.758 65.185 yD AAS — 426.919 —50.088 -—70.448 2.165 
1800.00 37.936 291.640 260.525 68.977 56.007 -—455.975  -50.079 —71.646 2.079 
1900.00 37.979 293.692 262.217 Wi2aile 59.802 — 485.243 —50.076 —72.845 2.003 
2000.00 38.021 295.641 263.840 a2 ° (eV —514.710 -—50.077 -—74.043 1.934 

References 

Phase H/S Cy 

GAS Jat Jal 


ere 


SF2{[g] 


Phase ali 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl i S 


GAS Jal 


—— 


Jal 


J/(K mol) 


257.718 
257.996 
271.497 
282.706 
292.260 
300.557 
307.874 
314.408 
320.307 
325.679 
330.608 
335.161 
339.390 
343.338 
347.038 
350.520 
353.807 
356.921 


SULFUR DIFLUORIDE (GAS) 


S  -(G-H298)/T H H-H298 G 

Tat kJ / mol 
257.718  -296.646 0.000 -373.485 
257.719 -296.563 0.083  -373.962 
259.533  -291.861 4.785  -400.459 
263.079 -286.832 9.814 428.185 
267.166 -281.590 15.056  -456.946 
271.357 -276.206 20.440  -486.596 
275.473  -270.726 25.920 -517.024 
279.443 -265.177 31.469 -548.144 
283.239  -259.578 37.068  -579.885 
286.857 -253.941 42.705 -612.188 
290.300  -248.276 48.370  -645.006 
293.578  -242.588 54.058  -678.297 
296.701  -236.881 59.765 -712.028 
299.680 -231.160 65.486  -746.166 
302.525 -225.426 71.220 -780.687 
305.247 -219.683 76.963  -815.566 
307.855 -213.931 82.715  -850.784 
310.356  -208.172 88.474 -886.322 
312.759 -202.406 94.240 -922.163 


359.878 


AH; AG; 
-—296.646  -303.464 
-296.663 -303.506 
-299.755 -305.565 
-301.993 -306.778 
=303.799 —307.556 
-305.275 -308.064 
-306.760  -308.362 
-361.066 -307.318 
-360.982 -301.351 
-360.895 -295.392 
-360.806 -289.441 
-360.718 -283.497 
- 360.633  -277.560 
—SO0006 me — 2/1029 
-360.478 -—265.704 
-360.408 -259.783 
—360.346 -—253.865 
-360.290  -247.951 
—360.242 -242.040 


crescents 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ian 


GAS Jal 


Jat 


S  ~(G-+H298)/T 


J/(K mol) 


286.295 
286.685 
305.830 
321.863 
335.552 
347.443 
357.927 
367.288 
375.735 
383.425 
390.480 
396.995 
403.045 
408.691 
413.982 
418.961 
423.662 
428.114 
432.341 


SULFUR TRIFLUORIDE (GAS) 


H H-H298 G 

Ui kJ / mol 
286.295 — 503.030 0.000 — 588.389 
286.296 —502.913 Oma — 588.919 
288.861 — 496.243 6.787 —618.575 
293.903 — 489.050 13.980 -—649.981 
299.732 — 481.538 21.492 — 682.869 
305.717 — 473.822 29.208 —717.032 
311.601 — 465.969 37.061 — 752.311 
317.278 — 458.021 45.009 — 788.580 
322.708 —450.004 53.026 — 825.738 
327.884 —441.935 61.095 — 863.702 
332.810 — 433.826 69.204 — 902.402 
337.500 — 425.687 77.343 — 941.780 
341.968 — 417.523 85.507 — 981.786 
346.230 -409.340 93.690 -1022.376 
350.301 -401.140 101.890 -1063.512 
354.195 —392.927 110.103 -1105.162 
357.925 —384.703 118.327 -1147.295 
361.503 -376.470 126.560 -1189.886 
364.940 —368.229 134.801  -1232.910 


AH; AGy 
-—503.030 -—488.136 
-—503.042  -488.044 
—505.773 -—482.871 
-507.528 -—476.961 
— 508.801 — 470.718 
-—509.720 -464.296 
-510.636 —457.746 
-—564.366 —449.925 
-—563.704 —437.245 
-—563.037  -—424.631 
-—562.369  -—412.078 
—561.704 -—399.581 
—561.043  —387.135 
—560.389 -—374.736 
-—559.743 -—362.380 
=559.105 = =350.064 
-558.476  -337.786 
—557.858 —325.542 
=557.250 -—313.331 


1274 


SF4[g] 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl #S 


GAS Jal 


[———— 


Cp 


77.607 
77.821 
87.457 
93.526 
97.365 
99.902 
101.653 
102.907 
103.833 
104.536 
105.082 
105.512 
105.858 
106.140 
106.372 
106.566 
106.729 
106.867 
106.985 


Jal 


SULFUR TETRAFLUORIDE (GAS) 


S —(G—-H298)/T H H-H298 G 
J/(K mol) lime kJ / mol 


299.684 299.684  -763.162 0.000 -852.513 
SOOM GOMMNZI9 COREE 1703: 0i15 0.144  -—853.068 
323.969 302.865 —754.720 8.442  —884.308 
344.190 309.161 -—745.647 17.515 -917.742 
361.607 316485 —736.089 27.073 —953.053 
376.819 324.041 —726.217 36.945  -989.990 
390.280 331.495 -716.134 47.028 —-—1028.358 
AVA SVS) GEIS FAs) == TAU BAS) = = TSE, 
413.222 345.624  -695.564 67.598 -—1108.786 
423.153 352.227 —-685.144 78.018 —1150.612 
432.273 358.523  -674.662 88.500 -—1193.389 
440.701 364.524 -664.131 99.031 -—1237.043 
448.534 370.248 -653.562 109.600 -1281.510 
455.847 375.714  -642.962 120.200 -—1326.733 
462.705 380.939  -632.336 130.826 -1372.664 
469.160 385.940 -621.689 141.473 -1419.260 
475.256 390.734 -611.024 152.138 -1466.484 
481.030 395.336  -600.344 162.818 -—1514.301 
Aisle) SeS.7e8 Bekele) Weel = Keer (ret0, 


AH AG; 
=/63.162;" > =7221029 
—(63:076 = 721i is 
—765.887 -—707.796 
-—767.442  —693.109 
-—768.406  -678.140 
-768.944 -663.051 
-769.433  -647.891 
—S22:/ 04955 —Odicoillo 
-—821.560 -610.333 
=820;396: = 589.267 
= 319:218) 1 568,307 
-—818.035 —547.445 
— 816.851 — 526.675 
— 0/10: 000mmme—O00:990 
—814.490 —485.383 
—813.318 —464.850 
—812.155  —444.385 
-—811.002 -—423.985 
—809.859 —403.645 


108.060 


log K; 
[ = 


126.496 
125.672 
92.429 
72.409 
59.037 
49.477 
42.303 
36.652 
31.881 
27.982 
24.738 
ZnO 
19.650 
17.620 
15.846 
14.283 
12.896 
11.656 
10.542 


] 


127.058 


Phase a 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase in S 


GAS Jal 


aes 


Cp 


89.649 

89.983 
104.383 
113.076 
118.465 
121.980 
124.382 
126.090 
127.345 
128.297 
129.036 
129.626 
130.107 
130.508 
130.849 
131.147 
131.411 
131.650 
131.871 


Jal 


SULFUR PENTAFLUORIDE (GAS) 
S —(G-H298)/T H H-H298 G 
J/(K mol) leet kJ / mol 
304.705 304.705  -908.346 0.000  -=999.194 
305.260 304.706 -908.180 0.166 -999.758 
333.287 308.429 -898.403 9.943 -1031.718 
357.594 315.890 —887.494 20.852 -1066.291 
378.723 324.641 -—875.897 32.449 -1103.131 
397.267 333.719 —863.863 44483 -1141.949 
413.721 342.711 —851.537 56.809 -1182.514 
428.475 351.485 -839.009 69.337 -1224.637 
441.828 359.817 —826.334 82.012 -1268.163 
454.012 367.834 —813.550 94.796 -1312.964 
465.209 375.489 —800.682 107.664 -1358.933 
475.561 382.793 —787.748 120.598 -1405.978 
485.186 389.768 -—774.761 133.585 -1454.021 
494.176 396.432 —761.729 146.617 -1502.994 
502.610 402.807 —748.661 159.685 -1552.837 
510.552 408.914 -735.561 172.785 -1603.499 
518.056 414.771 —722.433 185.913 -1654.933 
525.167 420.395 —709.280 199.066 -1707.097 
531.926 425.804 —696.103 212.243 -1759.955 


AH; AGy 
—908.346 -838.478 
-908.367  -—838.044 
=—9ii1.205, 9) —8142397 
-912.606 -790.044 
-913.267 -—765.456 
-913.419 -—740.806 
-913.468 -—716.144 
-966.266 -690.324 
-964.627 —659.751 
— 962.951 — 629.344 
=e) ay? fae /81018)1 
=959.538) —968:98'1 
—95/- Sil 059,002 
=956:092' —509N47 
-—954.366 —479.407 
-—952.643  —449.775 
—950.923 -—420.244 
-—949.207 -390.809 
-947.497 -361.464 


1275 


SF5/g] 


log K; 
[ = 


146.898 
145.916 
106.349 
82.535 
66.639 
55.280 
46.759 
40.065 
34.462 
29.885 
26.078 
22.862 
20.110 
17.730 
15.651 
13.820 
12.195 
10.744 
9.440 


1276 


SF6(g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nf S 


GAS Jal 


—— 


Cy 


96.963 

97.391 
116.369 
128.352 
136.062 
141.231 
144.803 
147.375 
149.271 
150.707 
151.819 
152.697 
153.402 
153.976 
154.449 
154.843 
1S5:175 
155.456 
155.697 


Jat 


SULFUR HEXAFLUORIDE (GAS) 


S —(G-H298)/T H H—-H298 G 
J/(K mol) lee kJ / mol 


291.734 291.734 -1220.473 0.000  -1307.454 
292,339 "291.796" =1220,293 0.180 -1307.994 
323.150 295.808 -1209.536 10.937 -1338.796 
350.507 304.069 -1197.254 23.219 -1372.508 
374.638 313.862 -1184.007 36.466 -1408.790 
396.026 324.101 -1170.126 50.347 —-1447.344 
415.132 334.308 -1155.813 64660 -1487.919 
432.344 344.260 -1141.198 79.275 —-1530.307 
447.974 353.862 -1126.361 94.112 -1574.335 
462.272 363.077 -—1111.359 109.114 -1619.858 
475.4385 371.899 -1096.230 124.243 -1666.752 
487.623 380.338 -1081.003 139.470 -1714.912 
498.965 388.411 -1065.697 154.776 -1764.248 
509.569 396.139 -1050.327 170.146 -—1814.681 
519.522 403.542 -1034.905 185.568 -1866.140 
528.898 410.643 -1019.440 201.033 -1918.566 
537.758 417.461 -1003.938 216.535 -1971.903 
546.156 424015  -988.406 232.067 -2026.102 
554.136 430.324 -972.848 247.625 -2081.120 


AH AG; 
—1220.473 -1116.506 
-1220.509 -1115.861 
-—1223.974 -1080.667 
—1225.684 -1044.648 
-—1226.431 -1008.354 
—1226.511 -— 971.996 
—1226.376 -—935.646 
-—1278.910  —898.165 
—1276.949  —855.964 
-1274.909 -813.964 
=A212.Gld "s—Tieaoe 
—1270.680) = — (30:51, 
— 1268.521 — 689.046 
-1266.346 -647.731 
-—1264.162 -—606.561 
-1261.974  -565.528 
-—1259.787 —524.624 
-—1257.604 -483.841 
—1255.428 -443.173 


146.056 


log Ky 
[ = 


195.607 
194.289 
141.121 
109.134 
87.785 
72.531 
61.091 
52.128 
44.711 
38.652 
33.611 
29.353 
25.709 
22.556 
19.802 
17.377 
15.224 
13.302 
11.574 


] 


102.129 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al S 


GAS Jat 


Jal 


SULFINOTHIOYL DIFLUORIDE (GAS) 


S 


J/(K mol) 


292.822 
293.213 
312.397 
328.457 
342.163 
354.066 
364.559 
373.926 
382.378 
390.072 
397.131 
403.648 
409.700 
415.348 
420.641 
425.621 
430.323 
434.775 
439.002 


—(G—-H298)/T H H-H298 G 

LI kJ / mol 
292.822 — 401.246 0.000 — 488.551 
292.823 —401.129 0.117 — 489.093 
295.394 —394.445 6.801 —519.404 
300.445 — 387.240 14.006 — 551.469 
306.285 —379.719 21.527 — 585.017 
312.279 —371.995 29.251 —619.841 
318.171 —364.136 37.110 — 655.783 
323.855 —356.182 45.064 —692.716 
329.292 -—348.160 53.086 — 730.538 
334.473 —340.087 61.159 — 769.166 
339.404 —331.974 69.272 — 808.531 
344.099 —323.832 77.414 — 848.574 
348.571 -315.665 85.581 — 889.245 
352.837 -—307.479 93.767 —930.501 
356.911 -—299.277 101.969 —972.303 
360.807 -—291.063 110.183 -1014.619 
364.540 —282.837 118.409 -1057.418 
368.120 -274.603 126.643 -1100.675 
371.560 -—266.361 134.885 -1144.365 


AH; AG; 
-— 401.246 -408.973 
— 401.271 — 409.020 
—406.9638 -—411.231 
-410.926 -—411.880 
-—414.030  —-—411.761 
—416.475 —-—411.186 
-418.942 -—410.264 
-—527.049 —406.721 
—526.377 —393.388 
020.090) -GoUnia2 
—525.008 -366.918 
—524.320 -353.772 
—523.634 —340.678 
—522.952 —327.634 
O22 CMe ONAtOSO 
—521.609 -301.678 
-—520.950 -—288.760 
—020;299 270.006 
—519.659 —263.030 


1277 


SSF2{g] 


log Ky 


1278 


S2F10[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase int Ss 


GAS Jal 


(——_————= 


Cp 


176.696 
177.460 
211.399 
232.776 
246.422 
255.505 
261.758 
266.147 
269.236 
271.368 
273.043 
274.286 
275.209 
275.895 
276.410 
276.803 
TENN 
277.364 
277.586 


Jat 


DISULFUR DECAFLUORIDE (GAS) 


S 


J/(K mol) 


397.171 
398.266 
454.318 
503.972 
547.707 
586.420 
620.971 
652.070 
680.281 
706.048 
729.736 
751.643 
772.005 
TSI AON 7 
808.840 
825.609 
841.440 
856.430 
870.662 


AG; 


—(G—-H298)/T H H—-H298 G AH; 
[ kJ / mol 
397.171 -2064.386 0.000  -2182.803 -—2064.386 
397.174 -2064.058 0.328 -2183.538 —2064.432 
404.585 -2044.493 19.893  -2226.220 -2070.097 
419.602 -2022.201 42.185 -2274.187 -—2072.426 
437.385 -1998.193 66.193 -2326.817 -—2072.935 
455.965 -1973.067 91.319 -2383.561 -—2072.179 
474.470 -1947.185 117.201 -2443.962 -—2071.047 
492.505 -1920.777 143.609 -2507.641 -—2175.291 
509.894 -1893.999 170.387 -—2574.280 -2170.584 
526.572 -1866.962 197.424 -2643.615 -2165.764 
542.529 -1839.738 224.648 -2715.421 -—2160.877 
557.783 -1812.368 252.018 -2789.503 —2155.949 
572.365 -—1784.891 279.495 -2865.698 -—2151.004 
586.316 -1757.334 307.052 -2943.859 -—2146.059 
599.672 -1729.718 334.668 -3023.861 -—2141.129 
612.474 -1702.056 362.330 -3105.592 -—2136.220 
624.759 -1674.360 390.026 -3188.952 —2131.340 
636.561 -1646.636 417.750 -3273.852 -—2126.492 
647.913 -1618.888 445.498 -3360.213 -2121.676 


— 1861.371 
— 1860.111 
=1791.978 
—1721.694 
—1651.469 
— 1581.274 
=1511.221 
—1439.014 
— 1357.456 
—1276.376 
— 1195.738 
At Hoon 
— 1035.661 
— 956.167 
-— 877.001 
—798.144 
-—719.574 
— 641.275 
— 563.231 


254.116 


log K; 
[aed 


326.104 
323.874 
233.956 
179.864 
143.773 
117.996 
98.673 
83.518 
70.906 
60.610 
52.049 
44.822 
38.641 
33.297 
28.631 
24.524 
20.882 
17.630 
14.710 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Hees 


GAS Jal 


Jat 


SULFUR MONONITRIDE (GAS) 


S  -~(G-+H298)/T 


J/(K mol) 


222.092 
222.288 
231.549 
238.927 
245.080 
250.372 
255.026 
259.185 
262.948 
266.387 
269.553 
272.487 
275.221 
277.778 
280.179 
282.441 
284.577 
286.597 
288.513 


H H-H298 G 

ila! kJ / mol 
222.092 263.592 0.000 197.375 
222.092 263.651 0.059 196.964 
223.348 266.872 3.280 174.253 
225.751 270.180 6.588 150.717 
228.474 273.556 9.964 126.508 
231.233 276.990 13.398 101.729 
233.922 280.476 16.884 76.455 
236.502 284.007 20.415 50.740 
238.961 PAS( cos) 74S) s8h8i1/ 24.631 
241.300 AMA BLS — 1.838 
243.525 294.826 31.234 — 28.637 
245.641 298.492 34.900 —55.741 
247.657 302.181 38.589 — 83.128 
249.581 305.888 42.296 -110.780 
251.419 309.608 46.016  -138.679 
253.178 313.3389 49.747 -166.811 
254.864 317.075 53.483 —195.163 
256.481 320.813 57.221 RS} f (2 
258.035 O25 4am O09 50m 202.479 


AHy AG; 
7] 
263.592 235.497 
263.582 235.323 
260.763 226.081 
258.699 217.627 
257.007 209.581 
255.610 201.788 
254.182 194.195 
199.918 187.938 
200.035 186.601 
200.152 185.252 
200.268 183.892 
200.383 182.523 
200.496 181.144 
200.605 179.758 
200.708 178.365 
200.803 176.966 
200.888 175.561 
200.960 174.152 
201.016 172.740 
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SO[g] 


Phase ai 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Al As 


GAS Jal 


SS 


Ja 


J/(K mol) 


221.945 
222.132 
230.979 
238.162 
244.249 
249.530 
254.192 
258.363 
262.139 
265.589 
268.766 
PN ol MW 
274.461 
277.038 
279.465 
281.761 
283.939 
286.013 
287.994 
289.889 
291.706 
293.453 
295.136 
296.758 
298.324 
299.839 
301.306 
302.727 


SULFUR MONOXIDE (GAS) 


S —(G-H298)/T H H-H298 G 

kJ / mol 
221.945 5.021 0.000 —61.152 
221.946 5.077 0.056 — 61.563 
223.143 ‘sal ote) 3.134 — 84.236 
225.450 WilSi/7 6.356 — 107.704 
228.089 14.717 9.696 — 131.832 
230.783 18.144 Wales — 156.527 
233.423 21.635 16.614 —181.718 
235.967 25.178 20.157 — 207.349 
238.398 28.762 23.741 — 233.377 
240.716 OZS82 COO — 259.766 
242.922 C6OGomeC IF Oile — 286.486 
245.025 39.714 34.693 —313.512 
247.031 43.423 38.402 — 340.822 
248.946 47.159 42.138 — 368.398 
250.778 50.920 45.899 — 396.224 
252.534 54.707 49.686 — 424.287 
254.219 58.518 53.497 — 452.573 
255.838 62.355 57.334 — 481.071 
257.397 66.215 61.194 -—509.772 
258.899 70.099 65.078 -538.667 
260.349 74.007 68.986 —567.747 
261.751 77.937 72.916 — 597.006 
263.107 81.890 76.869 — 626.436 
264.421 85.863 80.842 — 656.031 
265.695 89.858 84.837 — 685.786 
266.932 93.872 88.851 -—715.694 
268.133 97.904 92.883 —745.752 
269.302 101.953 96.932 —775.954 
270.439 106.018 100.997 — 806.296 


304.105 


AH AG; 
5.021 =—2 1,012 
5.008 —21.174 
2.019 =29:007 

Ono — 37.392 

— 2.006 — 44.653 

=3 Oil - 51.639 

= 9099 — 58.411 
— 59.420 — 63.833 
—59.402 — 64.324 
09.079 — 64.817 
09:30) - 65.313 
O90 — 65.811 
=09 2h2 — 66.312 
OU en — 66.817 
— 59.161 — 67.325 
-— 59.093 — 67.837 
—59.016 — 68.354 
— 58.930 — 68.875 
— 58.836 — 69.401 
—58.732 — 69.931 
— 58.621 — 70.467 
— 58.502 -—71.008 
—58.375 —flEOOO 
— 58.242 —72.107 
—58.102 —72.664 
=5/.957 SSP) 
—57.808 =(Oao 
= O.000 — 74.369 
— 57.499 —74.948 


64.065 


Phase Vv 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Ads 


GAS Col 


[oe 


Jat 


SULFUR DIOXIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) at kJ / mol 
248.221 248.221 -296.813 0.000 -370.820 
248.468 248.221 -296.739 0.074 -371.279 
260.395 249.824 -292585 4.228 -396.743 
270.441 252.968 -288.077 8736  -423.297 
279.179 256.624 -283.280 13.533 —450.787 
286.901 260.409 -278.269 18.544  -479.099 
293.807 264.159  -273.095 23.718  -508.140 
300.047 267.806  -267.796 29.017 537.838 
305.734 271.318  -262.397 34.416 -568.131 
310.956 274.688 -256.918 39.895  -598.970 
315.781 277.914 -251.372 45.441  -630.309 
320.265 281.001  -245.770 51.043 -662.114 
324.450 283.957 -240.122 56.691  -694.352 
328.374 286.788  -234.435 62.378  -726.996 
332.067 289.504 -228.713 68.100  -760.020 
335.553 292.111 -222.962 73.851 -793.402 
338.854 294.617 -217.187 79.626 827.124 
341.989 297.029 -211.389 85.424  -861.167 
344.972 299.352 -205.572 91.241  -895.517 
347.818 301.593 -199.739 97.074 -930.157 
350.539 303.756 -193.891 102.922  -965.076 
353.145 305.847 -188.029 108.784 -1000.261 
355.645 307.870 -182.154 114.659 -1035.702 
358.048 309.8830  -176.267 120.546 -1071.387 
360.361 311.729 -170.368 126.445 -1107.308 
362.592 313.572 -164.458 132.355 -1143.457 
364.746 315.361 -158.535 138.278 -1179.824 
366.829 317.100 -152.600 144.213 -1216.403 
368.846 318.792 -146.651 150.162 -1253.188 


AH; AG; 
- 296.813 -—300.098 
- 296.836 -300.118 
-300.234 -300.942 
—302.687 -300.854 
-304.626 -300.294 
-306.178 -—299.447 
307.701 — 298.383 
-362.014 -—295.973 
-361.913 -—288.640 
=3601./857° | —281319 
-361.636 -—274.011 
-—361.472 -266.715 
-—361.296 -—259.433 
—SOlilomnn Cocos 
-—360.927 -—244.906 
— 360.741 — 237.660 
-360.558  -230.425 
-360.380 -—223.201 
— 360.211 — 215.985 
— 360.051 — 208.778 
-359.903 -201.578 
—359.768 —194.384 
=359.645 © —187.196 
-—359.536 -180.013 
-359.440 -172.834 
—359.357  —165.659 
-359.286 -158.486 
=309.220,) 19/010 
-—359.174 —144.147 
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SO3(g] 


Phase lt 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nl “es 


GAS Jal 


—== 


Jat 


J/(K mol) 


256.773 
257.087 
272.593 
286.070 
297.988 
308.620 
318.184 
326.857 
334.780 
342.065 
348.803 
355.067 
360.916 
366.399 
371.557 
376.426 
381.034 
385.407 
389.567 
393.532 
397.319 
400.943 
404.418 
407.755 
410.965 
414.057 
417.040 
419.922 


SULFUR TRIOXIDE (GAS) 


S  -(G-H298)/T H H-H298 G 

ihe kJ / mol 
256.773  -395.765 0.000 -472.322 
256.774 -395.671 0.094 -472.797 
258.842  -390.265 5.500 499.302 
262.969  -384.215 11.550 527.249 
267.832  -377.671 18.094 556.464 
272.913  -370.770 24.995  -586.804 
277.985  -363.605 32.160 -618.153 
282.941 -356.240 39.525 -650.411 
287.734 -348.719 47.046  -683.499 
292.347 -341.075 54.690 -717.346 
296.774 -333.330 62.435 -751.894 
301.020 -325.504 70.261  -787.091 
305.092 -317.612 78.153  -822.893 
308.998  -309.664 86.101  -859.262 
312.748  -301.670 94.095  -896,162 
316.352 293.639 102.126  -933.564 
319.819  -285.577 110.188  -971.439 
323.157 -277.489 118.276 -1009.763 
326.374 269.380 126.385 -1048.513 
329.478  -261.253 134.512 -1087.670 
832477 = 2534120. 442.656 1127 24 
335.375  -244.958 150.807 -1167.128 
338.180  -236.794 158.971 -1207.397 
340.897  -228.619 167.146 -1248.007 
343.530  -220.436 175.329 -1288.944 
346.086  -212.243 183.522 -1330.196 
348.567  -204.040 191.725 -1371.752 
350.978  -195.827 199.938 -1413.601 
353.323  -187.601 208.164 -1455.733 


422.711 


AH; AG; 
=395.765 —371.017 
-—395.795 -—370.864 
-399.426  -362.240 
-—401.867 -—352.675 
-—403.638  -—342.658 
-—404.929 -—332.389 
-406.129 -321.945 
-460.079 -310.198 
-459.586 -—293.571 
-459.048  -276.995 
-458.475  -260.470 
—457.878  —243.993 
—457.264 —227.563 
-—456.642  —211.178 
-456.017 —194.834 
—455.396  —178.529 
—454.785 —-—162.261 
—454.187 —146.026 
-—453.606 -—129.822 
— 453.046 —113.646 
— 452.509 — 97.497 
— 451.997 — 81.372 
— 451.5114 — 65.268 
— 451.052 — 49.184 
— 450.619 — 33.118 
— 450.213 — 17.068 
— 449.831 — 1.033 
—449.471 14.989 
— 449.132 30.999 


80.131 


Phase WV 
[K] 


GAS PCPA) 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Al fs 


GAS Jat 


Jal 


J/(K mol) 


267.049 
267.322 
280.533 
291.492 
300.856 
309.010 
316.218 
322.671 
328.506 
333.828 
338.719 
343.241 
347.446 
351.374 
355.058 
358.527 
361.804 
364.908 
367.857 
370.665 
373.345 
375.908 
378.363 
380.720 
382.985 
385.166 
387.269 
389.300 


DISULFUR OXIDE (GAS) 


S —(G-H298)/T H H-H298 G 

Ih I kJ / mol 
267.049 — 56.484 0.000 —136.105 
267.049 — 56.402 0.082 — 136.599 
268.826 —51.802 4.682 — 164.015 
272.294 —46.885 9.599 — 192.631 
276.293 —41.746 14.738 — 222.260 
280.397 —36.455 20.029 — 252.762 
284.433 —31.056 25.428 — 284.031 
288.330 —25.577 30.907 —315.981 
292.060 —20.039 36.445 — 348.544 
295.619 — 14.454 42.030 — 381.665 
299.010 —8.833 47.651 — 415.295 
302.240 —3.183 53.301 — 449.396 
305.321 2.491 58.975 — 483.933 
308.261 8.184 64.668 —518.876 
311.072 13.893 70.377 — 554.200 
313.763 19.615 76.099 — 589.881 
316.341 25.348 81.832 — 625.899 
318.817 31.089 87.573 — 662.236 
321.196 36.839 93.323 —698.875 
323.485 42.594 99.078 — 735.802 
325.691 48.355 104.839 —773.004 
327.819 54.120 110.604 —810.467 
329.874 59.890 116.374 — 848.182 
331.861 65.663 122.147 — 886.137 
333.784 71.4389 127.923 — 924.323 
335.647 MECN MOOROZ -— 962.731 
337.453 83.001 139.485  -1001.353 
339.206 88.787 145.271 -1040.182 
340.909 94.577 151.061 -1079.211 


391.263 


AH AGy 
— 56.484 — 86.407 
—56.514 — 86.593 
— 62.561 — 96.198 


-66.978  -—104.138 
-70.571 — 111.214 
=13.527 ~ —117.750 
OOO me = 123.667 
= 1SonlOonm t= 112/296 
= 185.015" 9) = 120.875 
—184.870 -114.468 
—184.720 —108.074 
-— 184.569 -—101.693 


— 184.420 — 95.324 
— 184.275 — 88.965 
— 184.136 — 82.615 
— 184.006 —76.274 
— 183.884 — 69.941 
— 183.774 — 63.613 
— 183.675 =on.202 
— 183.589 =90:975 
— 183.516 — 44.662 
— 183.458 — 38.351 
— 183.414 — 32.043 
— 183.384 — 25.737 
— 183.370 — 19.431 
— 183.369 SalSalico 
— 183.383 -6.821 
— 183.411 -0.514 
— 183.451 5.793 
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SOCI2{[g] SULFINYL DICHLORIDE (GAS) 118.971 
Phase I C, S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] (I ante) } I kJ / mol [ - 
GAS 298.15 66.575 308.052 308.052 — 212.338 0.000 —304.184 -212.338 — 197.522 34.605 
300.00 66.709 308.464 308.053 —212.215 0.123 —304.754 -212.347 — 197.430 34.376 
400.00 71.679 328.423 310.741 — 205.265 7.073 — 336.634 -214.931 — 192.309 Pray le) 
500.00 74.366 344.731 315.959 -— 197.952 14.386 —370.317 -216.620 — 186.478 19.481 
600.00 76.155 358.457 321.928 -— 190.421 21.917 —405.495 -217.880 — 180.321 15.698 
700.00 77.519 370.302 328.012 — 182.735 29.603 —441.946 -218.808 — 173.986 12.983 
800.00 78.657 380.730 333.963 - 174.924 37.414 -479.508 -219.731 — 167.521 10.938 
900.00 79.663 390.053 339.686 — 167.008 45.330 -—518.055 -273.449 — 159.786 9.274 
1000.00 80.588 398.495 345.151 - 158.995 53.343 —557.489 -272.744 — 147.194 7.689 
1100.00 81.459 406.217 350.357 -— 150.892 61.446 -—597.730 -271.991 -— 134.675 6.395 
References 
Phase H/S C, 
GAS Tk1 La 
SO2Cl2[g] SULFONYL DICHLORIDE (GAS) 134.970 
Phase T Cy $ —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) al kJ / mol ] [ - 
GAS 298.15 77.107 311.106 311.106 — 354.803 0.000 —447.559 -354.803 —310.315 54.366 
300.00 TATA 311.584 311.108 — 354.660 0.143 -—448.135 -354.820 —310.039 53.983 
400.00 85.169 334.949 314.240 — 346.519 8.284 —480.499 -357.698 — 294.912 38.512 
500.00 90.715 354.589 320.398 — 337.707 17.096 —515.002 -359.418 -—279.031 29.150 
600.00 94.552 371.488 327.538 — 328.433 26.370 —551.326 -360.514 — 262.839 22.882 
700.00 97.305 386.281 334.895 — 318.833 35.970 —589.230 -361.155 — 246.506 18.394 
800.00 99.350 399.414 342.155 — 308.995 45.808 —628.527 -361.720 — 230.089 15.023 
900.00 100.908 411.210 349.183 — 298.979 55.824 -—669.068 -415.041 —212.450 12.330 
1000.00 102.115 421.907 355.929 — 288.825 65.978 -710.732 -413.926 — 189.999 9.925 
1100.00 103.062 431.686 362.378 — 278.565 76.238 —753.419 -412.770 — 167.662 7.962 
1200.00 103.808 440.687 368.534 — 268.220 86.583 -—797.043 -411.586 — 145.431 6.330 
1300.00 104.400 449.020 374.408 — 257.808 96.995 —841.534 -410.385 — 123.300 4.954 
1400.00 104.871 456.775 380.018 — 247.344 107.459 —886.828 -409.174 — 101.262 3.778 
1500.00 105.249 464.023 385.379 —236.837 117.966 -—932.872 -407.961 -79.311 2.762 
1600.00 105.558 470.826 390.509 —226.296 128.507 -—979.618 -406.751 —57.440 1.875 
1700.00 105.817 477.234 395.424 —215.727 139.076 -1027.024 -405.550 — 35.645 1.095 
1800.00 106.045 483.289 400.139 —205.134 149.669 -1075.053 -404.360 — 13.921 0.404 
1900.00 106.259 489.028 404.668 -—194.518 160.285 -1123.671 -403.182 7.738 -0.213 
2000.00 106.473 494.484 409.023 —183.882 170.921 -1172.849 -402.018 29.335 —0.766 
References 
Phase H/S Cp 


GAS Ja1 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl tS 


GAS Jal 


Jal 


S 


J/(K mol) 


279.140 
279.494 
296.971 
311.864 
324.771 
336.112 
346.199 
355.268 
363.496 
371.020 
377.946 
384.358 
390.325 
395.903 
401.138 
406.069 
410.728 
415.144 
419.342 


SULFINYL DIFLUORIDE (GAS) 


~(G—-H298)/T H H-H298 G 

et kJ/mol 
279.140 -543.920 0.000 -627.146 
279.141 -543.814 0.106 -627.662 
281.477 -537.722 6198 656.511 
286.102 531.039 12.881 -686.971 
291.496 -523.955 19965 -718.817 
297.076 -516.595 27.325 -751.873 
302.598  -509.039 34.881  -785.998 
307.955  -501.338 42.582  -821.079 
313.104 -493.527 50.393  -857.024 
318.032  -485.633 58.287 -893.755 
322.740  -477.673 66.247 -931.208 
327.236  -469.662 74.258  -969.327 
331.532 -461.610 82.310 -1008.065 
335.639  -453.525 90.395 -1047.379 
339.571 -445.413 98.507 -1087.234 
343.339  —437.280 106.640 -1127.597 
346.955  -429.128 114.792 -1168.438 
350.428  -420.960 122.960 -1209.734 
353.770  —-412.775 131.145 -1251.460 


AH; AG; 
-543.920  -526.543 
— 543.941 — 526.435 
-—547.130 -—520.354 
-549.242  -513.433 
-—550.786 -—506.115 
-—551.913 -498.578 
002,99 | — 490.886 
—606.847 -—481.905 
-—606.283 —-468.052 
-—605.692 -454.257 
—605.084  -440.517 
-—604.464 -426.828 
— 603.841 — 413.187 
—603.217 -399.591 
—602.597 -386.036 
-—601.984 —-372.520 
-601.379 —359.040 
—600.784 —345.593 
—600.198  —332.177 


1285 


SOF2{[g] 


log Ky 


1286 


SO2F2[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al S 


GAS Jal 


—$<$$—— 


Cp 


65.840 
66.054 
76.508 
84.012 
89.319 
93.190 
96.078 
98.247 
99.851 
101.140 
102.147 
102.953 
103.610 
104.153 
104.606 
104.987 
105.310 
105.582 
105.813 


Jat 


J/(K mol) 


283.617 
284.025 
304.527 
322.455 
338.268 
352.342 
364.984 
376.431 
386.870 
396.450 
405.295 
413.505 
421.159 
428.326 
435.063 
441.417 
447.427 
453.128 


SULFONYL DIFLUORIDE (GAS) 


S —(G-H298)/T H H—-H298 G 

I) Ah kJ / mol 
283.617 -—758.559 0.000 -843.119 
283.619 -758.437 0.122 -843.645 
286.343 -751.285 7.274  -873.096 
291.811  -743.237 15.322 -904.465 
298.263 -734.556 24.003 -937.517 
305.002 -725.421 33.138 -972.060 
311.723 -715.950 42.609 -1007.937 
318.287 -706.229 52.330 -1045.017 
324.631 -696.320 62.239 -1083.190 
330.731 -—686.267 72.292 -1122.363 
336.581 —676.101 82.458 -1162.456 
342.186  -665.845 92.714 -1203.401 
347.557 -655.516 103.043 -1245.138 
352.705 -645.127 113.432 -1287.616 
357.644 -634.688 123.871 -1330.789 
362.387 -624.208 134.351 -1374.616 
366.946 -613.692 144.867 -1419.061 
371.333 -603.147 155.412 -1464.091 
3/5.599 §=592:577 “165.982 _ =1509.677 


458.550 


AH; AG; 
-758.559 -—711.934 
— 758.591 -711.645 
-—762.206 -695.678 
-764.482  —678.795 
-—766.009 -661.501 
-—766.988 -644.001 
-— 767.821 — 626.374 
-—821.359  -607.494 
—820.427 -—583.781 
-819.433 -560.164 
—818.392 —536.640 
=817. 31d 1 oad. 
-—816.225 —489.851 
=610: (Geen —466:0/7 
-814.005  -443.377 
— 812.891 — 420.247 
—811.781 — 397.182 
-—810.679  -374.179 
—809.588 —351.234 


102.062 


log Ky 
[ = 


124.728 
123.908 
90.846 
70.913 
57.589 
48.056 
40.898 
35.258 
30.494 
26.600 
23.359 
20.621 
18.277 
16.248 
14.475 
12.913 
11.526 
10.287 
9.173 


] 


121.750 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
904.00 


LIQ 904.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1891.00 


References 


Phase nS 


SOL Hu1 
LIQ Hu1 


(=== 


Cp 


25.230 
25.249 
25.938 
26.464 
27.143 
28.084 
29.331 
30.908 
30.978 


31.380 
31.380 
31.380 
31.380 
31.380 
31.380 
31.380 
31.380 
31.380 
31.380 
31.380 


Cy 


Hu1 
Hu1 


J/(K mol) 


45.522 
45.678 
53.048 
58.891 
63.772 
68.023 
71.851 
75.394 
75.531 
21.985 
97.516 
100.683 
103.674 
106.404 
108.916 
111.241 
113.406 
115.431 
117.334 
119.127 


ANTIMONY 
S —(G-H298)/T H H-H298 G 

ih I kJ / mol 
45.522 0.000 0.000 — 13.572 
45.522 0.047 0.047 — 13.657 
46.523 2.610 2.610 — 18.609 
48.432 5.230 5.230 —24.216 
50.592 7.908 7.908 — 30.355 
52.785 10.667 10.667 — 36.949 
54.933 Wctoels 13.535 — 43.946 
57.011 16.544 16.544 —51.310 
57.093 16.668 16.668 —51.612 

19.874 

57.093 36.542 36.542 —51.612 
61.128 SOO OMEEOO 000 —61.128 
64.862 42.693 42.693 -—71.348 
68.212 45.831 45.831 —81.854 
71.248 48.969 48.969 —92.622 
74.022 52.107 52.107 — 103.631 
76.576 55.245 55.245 —114.865 
78.942 58.383 58.383 — 126.308 
81.145 61.521 61.521 — 137.947 
83.206 64.659 64.659 — 149.771 
84.972 67.514 67.514 — 160.682 


120.675 


Remarks 


Hu1,e 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


BPT=1891. GAS(Sb2),L=77.75kJ / NBPT=1860. GAS(Sb4+Sb2+Sb) 


1287 


1288 


Sb{g] 


Phase T 


Ea eee 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase int fs 


GAS Hut 


Hu1 


S 


J/(K mol) 


180.264 
180.393 
186.372 
191.011 
194.801 
198.005 
200.780 
203.230 
205.421 
207.404 
209.216 
210.885 
212.434 
213.882 
215.243 
216.531 
217.755 
218.924 
220.045 


ANTIMONY (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
180.264 264.554 0.000 210.808 
180.264 264.592 0.038 210.475 
181.080 266.671 2.117 192.122 
182.619 268.750 4.196 173.244 
184.343 270.828 6.274 153.948 
186.072 272.907 8.353 134.304 
187.741 274.986 10.432 114.361 
189.328 Pi Wels 2h 94.158 
190.830 279.145 14.591 73.724 
192.248 281.226 16.672 53.081 
193.588 283.308 18.754 32.249 
194.855 285.393 20.839 11.243 
196.056 287.483 22.929 -—9.924 
197.197 289.582 25.028 —31.241 
198.282 291.692 27.138 —52.698 
199.318 293.816 29.262 —74.287 
200.309 295.957 31.403 — 96.002 
201.258 298.119 33.565 -117.836 
202.169 300.305 35.751 — 139.785 


AH; AG 
264.554 224.381 
264.546 224.131 
264.061 210.731 
263.520 197.460 
262.920 184.303 
262.240 171.253 
261.450 158.307 
260.521 145.469 
239.591 134.852 
238.533 124.429 
237.477 114.103 
236.424 103.864 
235.377 93.707 
234.337 83.624 
233.309 73.610 
232.295 63.660 
231.298 53.769 
152.692 44.216 
153.009 38.499 


121.750 


log Ky 
[aa 


- 39.311 
- 39.025 
=27.519 
— 20.629 
— 16.045 
=12:779 
— 10.336 
- 8.443 
-7.044 
=5.909 
- 4.967 
-4.173 
- 3.496 
=—2.912 
— 2.403 
= 1956 
— 1.560 
= 1216 
- 1.005 


243.500 


Phase al 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Int 7 & 


GAS Hut 


———— 


Hu1 


S 


J/(K mol) 


254.915 
255.140 
265.670 
273.908 
280.668 
286.397 
291.368 
295.757 
299.686 
303.243 
306.491 
309.481 
312.249 
314.827 
317.238 
319.504 
321.640 
323.662 
325.579 


ANTIMONY (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
254.915 231.208 0.000 ISS20s: 
254.916 231.275 0.067 154.733 
256.348 234.937 3.729 128.669 
259.066 238.629 7.421 101.675 
262.120 242.337 = 11.129 73.936 
265.190 246.053 14.845 45.575 
268.158 249.776 18.568 16.682 
270.986 253.502 22.294 —12.679 
273.663 257.232 26.024 — 42.455 
276.193 260.963 29.755 —72.604 
278.584 264.697 33.489 -103.093 
280.847 268.432 37.224 -133.894 
282.993 272.167 40.959 -164.982 
285.030 275.903 44695  -196.337 
286.968 279.640 48.432  -227.942 
288.816 283.377 52.169  -—259.780 
290.581 287.115 55.907 -291.838 
292.269 290.853 59.645 -324.104 
293.887 294.592 63.384  -356.567 


AH; AG; 
231.208 182.350 
231.182 182.047 
229.717 165.887 
228.170 150.106 
226.521 134.647 
224.719 119.474 
222.706 104.574 
220.414 89.941 
178.123 79.802 
175.578 70.093 
173.036 60.615 
170.494 51.350 
167.954 42.281 
165.414 33.393 
162.875 24.674 
160.336 16.114 
157-791 7.704 

0.000 0.000 
0.000 0.000 


Sb4[g] ANTIMONY (GAS) 487.000 
Phase iT} Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky; 
[K] J/(K mol) II kJ / mol [ - 
GAS 298.15 80.940 350.109 350.109 206.522 0.000 102.137 206.522 156.426 -27.405 
300.00 80.966 350.610 350.111 206.672 0.150 101.489 206.485 156.116 -27.182 
400.00 81.857 374.043 353.300 214.819 8.297 65.202 204.379 139.638 -18.235 
500.00 82.278 392.359 359.346 223.028 16.506 26.849 202.110 123.712 -12.924 
600.00 82.515 407.383 366.138 231.269 24.747 —13.161 199.636 108.261 -9.425 
700.00 82.664 420.114 372.962 239.528 33.006 —54.552 196.860 93.246 —6.958 
800.00 82.767 431.160 379.562 247.800 41.278 -—97.128 193.660 78.657 —5.136 
900.00 82.843 440.913 385.847 256.081 49.559 — 140.741 189.904 64.500 -—3.743 
1000.00 82.902 449.644 391.798 264.368 57.846 — 185.276 106.150 59.236 —3.094 
1100.00 82.950 457.548 397.422 272.661 66.139 — 230.642 101.891 54.751 —2.600 
1200.00 82.990 464.767 402.738 280.958 74.436 —276.763 97.636 50.654 —2.205 
1300.00 83.025 471.412 407.768 289.259 82.737 — 323.576 93.385 46.911 — 1.885 
1400.00 83.013 477.563 412.536 297.559 91.037 -—371.029 89.133 43.496 — 1.623 
1500.00 83.027 483.291 417.065 305.861 99.339 — 419.075 84.883 40.384 -— 1.406 
1600.00 83.042 488.650 421.373 314.165 107.643 — 467.675 80.635 37.556 — 1.226 
1700.00 83.056 493.684 425.480 322.470 115.948 —516.794 76.387 34.994 -—1.075 
1800.00 83.070 498.432 429.402 330.776 124.254 — 566.402 72.142 32.681 -0.948 
1900.00 62.141 502.478 433.150 338.246 131.724 -—616.463 -—243.460 31.745 —0.873 
2000.00 62.141 505.666 436.697 344.460 137.938 —666.872 -244.724 46.262 — 1.208 
References 
Phase eS) Cy 
GAS Hu1 Hu1 
SbBr3 ANTIMONY TRIBROMIDE 361.462 
Phase ill C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ii kJ / mol ] [ - 
SOk 298.15 112.699 210.037 210.037 — 259.408 0.000 —322.030 -259.408 — 240.386 42.115 
300.00 112.926 210.735 210.039 — 259.199 0.209 —322.420 -259.456 — 240.268 41.834 
368.00 121.262 234.628 212.424 — 251.237 8.171 —337.580 -303.193 — 231.130 32.807 
39.793 14.644 
LIQ 368.00 135.143 274.422 212.424 — 236.593 22.815 —337.580 -288.549 — 231.130 32.807 
400.00 135.143 285.690 217.841 — 232.268 27.140 —346.544 -286.811 — 226.210 29.540 
500.00 135.143 315.846 234.538 — 218.754 40.654 -—376.677 -—281.455 —211.682 22.114 
References 
Phase H/S Cp 
SOL Tk1 Kel,e 


LIQ Tk1 


e 


] 


] 


361.462 ANTIMONY TRIBROMIDE (GAS) SbBr3{[g] 
Phase alt C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] SS S—,/(Kimel) ll kJ / mol [ - 
GAS 298.15 79.959 374.536 374.536 — 194.556 0.000 —306.224 -194.556 — 224.579 39.345 
300.00 79.996 375.030 374.537 — 194.408 0.148 —306.917 -194.665 — 224.765 39.135 
400.00 81.332 398.254 377.694 — 186.332 8.224 —345.634 -240.875 — 225.300 29.421 
500.00 81.960 416.478 383.694 — 178.164 16.392 —386.403 -240.865 — 221.408 23.130 
600.00 82.308 431.454 390.443 — 169.949 24.607 —428.822 -240.906 —217.514 18.936 
700.00 82.526 444.160 397.232 —161.707 32.849 -—472.619 -241.026 — 213.607 15.940 
800.00 82.673 455.190 403.803 — 153.446 41.110 —517.598 -241.255 — 209.676 13.690 
900.00 82.780 464.934 410.064 — 145.174 49.382 —563.614 -241.627 —205.708 11.939 
1000.00 82.861 473.660 415.995 — 136.891 57.665 —610.551 -262.004 -—199.579 10.425 
1100.00 82.925 481.560 421.602 — 128.602 65.954 —658.318 -262.512 -—193.312 9.180 
1200.00 82.979 488.778 426.904 -120.307 74.249 —706.840 -—263.024 — 186.999 8.140 
1300.00 83.024 495.422 431.922 —112.006 82.550 —756.055 -—263.540 — 180.643 7.258 
1400.00 83.064 501.576 436.680 —103.702 90.854 —805.908 -264.061 — 174.246 6.501 
1500.00 83.099 507.308 441.200 —95.394 99.162 —856.356 -264.586 — 167.813 5.844 
References 
Phase nls} Cy 
GAS Pa2 Pa2 
157.203 ANTIMONY MONOCHLORIDE (GAS) SbCl[g] 
Phase al C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] [ J/(K mol) | II kJ / mol ] [ - 
GAS 298.15 35.542 246.965 246.965 — 10.665 0.000 —84.298 -10.665 — 37.464 6.564 
300.00 35.559 247.185 246.966 — 10.599 0.066 —84.755 —10.677 —3/.631 6.552 
400.00 36.213 257.516 248.370 —7.007 3.658 -110.013 -11.382 — 46.511 6.074 
500.00 36.560 265.637 251.040 —3.366 7.299 —136.185  -12.147 — 55.206 5.767 
600.00 36.787 272.324 254.047 0.301 10.966 —163.093 -12.975 —63.741 5.549 
700.00 36.957 278.008 257.074 3.989 14.654 -190.617 -13.884 —72.131 5.382 
800.00 37.096 282.953 260.007 7.692 18.357 -—218.670 -14.902 — 80.384 5.249 
900.00 37.218 287.329 262.804 11.408 22.073 —247.188  -—16.058 — 88.502 5.136 
1000.00 37.330 291.256 265.456 15 gSo 25.800 —276.121 —37.212 —94.372 4.929 
1100.00 37.434 294.819 267.966 18.873 29.538 —305.428  -38.488 — 100.026 4.750 
1200.00 SOs3 298.080 270.342 22.622 33.287 —335.075  -39.760 —105.564 4.595 
1300.00 37.629 301.089 272.593 26.380 37.045 —365.035  -—41.027 —110.996 4.460 
1400.00 37.722 303.881 274.729 30.147 40.812 —395.285  -42.288 —116.331 4.340 
1500.00 37.813 306.486 276.760 33.924 44.589 —425.805 -43.543 —121.576 4.234 
1600.00 37.903 308.929 278.695 37.710 48.375 —456.577 -44.793 — 126.738 4.138 
1700.00 37.992 311.230 280.542 41.505 52.170 —487.586  -46.038 — 131.821 4.050 
1800.00 38.080 313.404 282.308 45.308 55.973 —518.819  -47.278 — 136.831 3.971 
1900.00 38.167 315.465 283.999 49.121 59.786 —550.263 -126.142 — 141.490 3.890 
2000.00 38.254 317.425 285.622 52.942 ~ 63.607 —581.909 -126.103 — 142.299 3.716 
References 
Phase al ES Cp 


GAS Tk1 


202 


SbCI3 ANTIMONY TRICHLORIDE 228.108 

Phase ali Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol [ - 

SOL 298.15 110.460 183.259 183.259 —381.162 0.000 —435.801 -381.162 — 322.445 56.491 
300.00 110.855 183.944 183.261 — 380.957 0.205 —436.140 -381.098 — 322.081 56.079 
346.00 120.690 200.443 184.459 — 375.632 5.530 -—444985 -379.311 — 313.157 47.276 

36.277 Wests 

LIQ 346.00 123.428 236.720 184.459 — 363.080 18.082 -—444.985 -366.759 — 313.157 47.276 
400.00 123.428 254.620 192.752 -— 356.415 24.747 —458.263 -364.320 — 304.974 39.825 

References 

Phase H/S C, 

SOL Tk1 Kul,e 

LIQ Tk1 e 

SbCI3[g] ANTIMONY TRICHLORIDE (GAS) 228.108 

Phase T Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) [ kJ / mol ] [ - 

GAS 298.15 76.721 338.595 338.595 — 311.959 0.000 -412.911 -311.959 — 299.555 52.481 
300.00 76.790 339.070 338.596 —311.817 0.142 —413.538 -311.958 — 299.478 52.144 
400.00 79.370 361.560 341.645 — 303.993 7.966 -—448.617 -311.898 — 295.328 38.566 
500.00 80.664 379.425 347.476 — 295.985 15.974 -—485.697 -311.866 — 291.190 30.420 
600.00 81.387 394.201 354.068 — 287.879 24.080 —524.400 -311.891 — 287.054 24.990 
700.00 81.833 406.783 360.722 —279.716 32.243 -—564.465 -312.003 — 282.907 PATA 
800.00 82.131 417.731 367.179 -—271.517 40.442 -—605.702 -312.230 — 278.736 18.200 
900.00 82.345 427.418 373.344 — 263.293 48.666 -—647.969 -312.603 — 274.529 15.933 
1000.00 82.507 436.102 379.193 — 255.050 56.909 -—691.152 -332.982 — 268.161 14.007 

References 

Phase vies C, 

GAS Tk1 Pa2 


] 


] 


1293 


299.014 ANTIMONY PENTACHLORIDE (GAS) SbCI5{g] 
Phase if C, S —(G—-H298)/T H H-H298 G AH; AG, log Ky 
[K] J/(K mol) al kJ / mol [ - 
GAS 298.15 120.916 401.773 401.773 -388.819 0.000  -508.608 -388.819  -328.730 57,592 
300.00 121.051 402.522 401.776 -388.595 0.224  -509.352 -388.799  -328.357 Disltie 
400.00 125.811 438.096 406.594 -376.218 12.601 —551.456 -387.653 -308.380 40.270 
500.00 128.014 466.434 415.825  -363.515 25.304 -596.732 -386.496 -288.697 30.160 
600.00 129.210 489.889 426.271 —350.648 38.171 —644.581 -385.396 -269.241 23.440 
700.00 129.932 509.866 436.821 —337.688 51.131 —694.594 -384.387  -249.964 18.653 
800.00 130.400 527.248 447.062 -324.670 64.149 -746.468 -383.500 -230.822 15.071 
References 
Phase H/S C, 
GAS Tk1 e 
140.748 ANTIMONY MONOFLUORIDE (GAS) SbF{g] 
Phase Th Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) [ kJ / mol ] [ - 
GAS 298.15 33.324 234.832 234.832 —74.128 0.000 -144143 -74128  -—100.339 17.579 
300.00 33.342 235.038 234.832 — 74.066 0.062 -144578  -74.142 -100.502 17.499 
400.00 33.995 244.731 236.150 — 70.695 3.483 -168.588 -74.941 —109.170 14.256 
500.00 34.342 252.357 238.656 SANT 6.851 —193.456 —75.824 ~~ —117°627 12.288 
600.00 34.569 258.640 241.478 — 63.831 NOVA == SAVIO) STASI) = 1 falehs: 10.960 
700.00 34.739 263.982 244.321 —60.365 13.768 —245.153 -—77.861 — 133.999 9.999 
800.00 34.879 268.630 247.075 —56.884 17.244 -271.788 -79.051 — 141.939 9.268 
900.00 35.001 272.746 249.703 —§3.390 20.738 -298.861 -80.390 -149.722 8.690 
1000.00 SEZ ASA) Asyaiels -—49.884 24244 -326.323 -101.735 -155.236 8.109 
1100.00 BIG ZA 254.554 —46.368 27.760  -354.137 -103.209 -160.515 7.622 
1200.00 CdS DZ O2: COON cOOL/OM — 42.841 Silb2S me = G02-272 me 04:00 OME 00009 7.211 
1300.00 35.411 285.690 258.902 -39.305 34823  -410.701 -106.160 -—170.680 6.858 
1400.00 35.504 288.317 260.911 -35.759 38.369 -439.403 -107.634 -175.588 6.551 
1500.00 35.596 290.770 262.821 -32.204 41.924 -468.359 -109.105 -180.391 6.282 
1600.00 35.686 293.070 264.640 -28.640 45.488 -497.552 -110.574 —-185.095 6.043 
1700.00 Slaps) ANP ACLS CV IT -25.067 49.061 -—526.968 -112.040 -189.708 5.829 
1800.00 35.863 297.283 268.037 -21.485 52643  -556.595 -113.502 -194.235 5.637 
1900.00 35.950 299.225 269.628 -17.894 56.234 -586.422 -192.591 — 198.397 5.454 
2000.00 36.037 301.071 PA cANt3S) -14.295 59.833  -616.437 -192.777 -198.698 5.189 
References 
Phase H/S Cy 


GAS Tk1 


] 


] 
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SbF3 ANTIMONY TRIFLUORIDE 178.745 


Phase iT C, S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K] $= (K mol) ‘eal kJ / mol ] ecm 


SOL 298.15 90.223 127.235 127.235:). -— 915.459 0.000 -953.394 -915.459 -849.127 148.764 
300.00 90.384 WATTS: WH INS) AY 0.167 -953.630 -915.426  -848.715 147.774 
400.00 99.095 154.989 130.886 -905.818 9.641 -967.814 -913.335 -826.778 107.966 
500.00 107.805 178.037 138.065 -895.473 19.986 -984.491 -910.655 -805.436 84.143 
560.00 113.031 190.545 143.025 -888.848 26.611 -—995.553 -908.738 -—-—792.919 73.960 
40.645 22.761 
LIQ 560.00 WAVE @Sshllehe 143.025  -866.087 49.372 -995.553 -885.977 -792.919 73.960 
600.00 147.277 = 241.351 149.245 -860.196 55.263 -1005.006 -883.266 -786.366 68.459 
619.00 147.277 = 245.942 152.143 -857.398 58.061 -1009.636 -881.989 -783.318 66.101 


References 

Phase H/S Cy Remarks 

SOL Nb1/Pa2 Pa2 

LIQ Pa2 Pa2 Pa2 NBPT= 619. 

SbF3/[g] ANTIMONY TRIFLUORIDE (GAS) 178.745 

Phase iT) Ce S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [IHN till) li kJ/mol ] [ - ] 


GAS 298.15 68.256 303.031 303.031 — 812.533 0.000 -902.882 -812533 -798.614 139.914 
300.00 68.415 303.454 303.032  -812.407 0.126 -903.443 -812.540 -798.528 139.036 
400.00 74.107 324.027 305.799 -805.242 7.291 —934.852 -812.759 —-—793.817 103.662 
500.00 76.894 340.894 311.183 -797.678 14855 -968.125 -812.859 -789.070 82.434 
600.00 78.536 355.069 317.348 -789.900 22.633 -1002.942 -812.970 -784.302 68.280 
700.00 79.638 367.263 323.628 -781.988 30.545 -1039.073 -813.142  -779.511 58.168 
800.00 80.452 377.953 329.764 -773.982 38.551 -1076.345 -813.413 -774.690 50.582 
900.00 81.099 387.468 335.657 -765.903 46630 -1114624 -813.815 -769.827 44.680 

1000.00 81.642 396.041 341.274 -757.766 54.767 -1153.807 -834.208 -762.801 39.845 
1100.00 82.118 403.845 346.613 -749.577 62.956 -1193.807 -834.717 -755.636 35.882 
1200.00 82.546 411.009 351.685 -741.344 71.189 -1234.554 -835.214 -748.424 32.578 
1300.00 82.943 417.632 356.506 -733.069 79.464 -1275.991 -835.697 -741.172 29.781 
1400.00 83.316 423.793 361.095 -724.756 87.777 -1318.065 -836.166 -733.883 27.382 
1500.00 83.671 429.553 365.469 -716.406 96.127 -1360.736 -836.620 —-—726.561 25.301 


References 
Phase im) ts) C, 


GAS Pa2 Pa2 


ANTIMONY TRIHYDRIDE (GAS) 
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124.774 SbH3j/g] 

Phase ale C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) i) i kJ / mol ] [ - 

GAS 298.15 41.251 233.075 233.075 145.101 0.000 75.610 145.101 147.626  -25.863 
300.00 41.468 233.330 233.075 145.178 0.077 75.178 145.051 147.641 —25.707 
400.00 49.745 246.526 234.818 149.784 4.683 51.174 142.735 148.873 -19.441 
500.00 54.580 258.182 238.351 155.017 9.916 25.926 140.964 150.622 -15.735 
600.00 58.061 268.454 242.529 160.656 151555 -—0.417 139.531 152.692  -13.293 
700.00 60.903 277.624 246.899 166.608 21.507 — 27.729 138.318 154.984  -11.565 
800.00 63.404 285.922 251.267 172.825 27.724 —55.912 137.238 157.440  -10.280 
900.00 65.706 293.524 255.545 179.282 34.181 — 84.890 136.224 160.026 —9.288 
1000.00 67.885 300.561 259.699 185.963 40.862 — 114.598 115.388 164.834 —8.610 
1100.00 69.984 307.130 263.716 192.857 47.756 — 144.986 114.586 169.819 —8.064 
1200.00 72.029 313.307 267.594 199.958 54.857 -—176.011 113.932 174.870 -7.612 
1300.00 74.034 319.152 271.337 207.261 62.160 — 207.637 113.416 179.970 -7.231 
1400.00 76.012 324.711 274.952 214.764 69.663 — 239.832 113.034 185.105 —6.906 
1500.00 77.969 330.022 278.448 222.463 77.362 -—272.571 112.783 190.263 —6.626 
1600.00 79.910 SSID, 1G 281.832 230.357 85.256 — 305.829 112.662 195.433 —6.380 

References 

Phase FipaeS Cy 

GAS Tk1 e 

502.463 ANTIMONY TRIIODIDE SbI3 

Phase 1 C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] J/(K mol) Natal kJ / mol ] b= 

SOL 298.15 98.074 218.907 218.907 — 100.416 0.000 —165.683  -100.416 — 100.169 17.549 
300.00 98.225 219.514 218.909 — 100.234 0.182 -—166.089 -100.432 -— 100.168 17.441 
400.00 106.548 248.906 222.860 —89.998 10.418 -189.560 -125.217 -—99.122 12.944 
444.00 110.265 260.216 226.008 — 85.228 15.188 -—200.764 -126.918 — 96.160 lileoHS 

51.358 22.803 

LIQ 444.00 143.992 311.574 226.008 —62.425 37.991 —200.764 -104.115 —96.160 Wlshke 
500.00 143.992 328.678 236.568 —54.361 46.055 —218.700 -164.491 —89.448 9.345 
600.00 143.992 354.930 254.174 — 39.962 60.454 —252.920 -158.397 —75.014 6.531 
666.00 143.992 369.957 264.916 — 30.459 69.957 —276.850 -154.427 — 66.053 5.181 

References 

Phase nb ES C, Remarks 

SOL Pa2 Pa2 

LIQ Pa2 Pa2 Pa2 BPT= 666., L= 67.438 kJ 
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SbI3[g] ANTIMONY TRIIODIDE (GAS) 502.463 
Phase T C, S$ —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] SS UY IN i), II kJ / mol ] [ - 
GAS 298.15 Sie/O7 404.995 404.995 6.694 0.000 —114.055 6.694 — 48.541 8.504 
300.00 81.773 405.501 404.997 6.845 0.151 — 114.805 6.647 — 48.884 8.511 
400.00 82.355 429.117 408.213 15.056 8.362 — 156.591 — 20.163 -—66.153 8.639 
500.00 82.630 447.527 414.302 23.306 16.612 — 200.457 — 86.823 -71.205 7.439 
600.00 82.785 462.607 421.134 SiROG 24.884 — 245.986 — 86.857 — 68.080 5.927 
700.00 82.883 475.376 427.994 39.861 33.167 — 292.902 — 86.976 — 64.942 4.846 
800.00 82.951 486.448 434.624 48.153 41.459 — 341.005 — 87.211 —61.780 4.034 
900.00 83.001 496.221 440.936 56.451 49.757 —390.148 — 87.592 — 58.580 3.400 
1000.00 83.040 504.968 446.909 64.753 58.059 —440.215  -107.982 — 53.218 2.780 
1100.00 83.072 512.884 452.553 73.059 66.365 —491.114 -108.506 -—47.717 2.266 
1200.00 83.099 520.114 457.886 81.367 74.673 —542.769 -109.038 — 42.167 1.835 
1300.00 83.123 526.766 462.932 89.678 82.984 -—595.118 -109.576 — 36.573 1.470 
1400.00 83.144 532.927 467.714 97.992 91.298 —648.106 -110.122 — 30.936 1.154 
1500.00 83.164 538.664 472.255 106.307 99.613 -701.689 -110.674 — 25.261 0.880 
References 
Phase H/S Cy 
GAS Pa2 Pa2 
SbOjg] ANTIMONY OXIDE (GAS) 137.749 
Phase ah C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (Kt) If lI kJ / mol ] [ - 
GAS 298.15 31.827 238.346 238.346 — 103.500 0.000 -—174.563 -103.500 — 130.408 22.847 
300.00 31.890 238.543 238.347 -— 103.441 0.059 —175.004 -103.515 — 130.575 22.735 
400.00 34.255 248.083 239.631 — 100.119 3.381 -—199.352 -104.242 — 139.482 18.214 
500.00 35.539 255.876 242.125 — 96.624 6.876 —224.563 -104.896 — 148.216 15.484 
600.00 36.397 262.436 244.978 —93.025 10.475 —250.487 -105.555 — 156.818 13.652 
700.00 37.053 268.097 247.886 — 89.352 14.148 —277.020 -106.268 — 165.307 12.335 
800.00 37.603 273.082 250.730 —85.618 17.882 —304.084 -107.071 — 173.687 11.341 
900.00 38.090 277.539 253.465 — 81.833 21.667 —331.619 -107.998 — 181.960 10.561 
1000.00 38.539 281.576 256.078 —78.002 25.498 —359.578 -128.907 — 188.012 9.821 
1100.00 38.962 285.269 258.566 -—74.126 29.374 —387.923 -129.925 — 193.873 9.206 
1200.00 39.368 288.677 260.935 -70.210 33.290 —416.622  -130.921 -— 199.642 8.690 
1300.00 39.762 291.844 263.192 — 66.253 37.247 —445.650 -131.894 — 205.330 8.250 
1400.00 40.148 294.805 265.346 -—62.257 41.243 -—474.984 -132.843 — 210.943 7.870 
1500.00 40.526 297.587 267.403 — 58.224 45.276 —504.605  -133.767 — 216.489 7.539 
1600.00 40.900 300.215 269.373 -—54.152 49.348 —534.496 -134.668 — 221.974 7.247 
1700.00 41.270 302.706 271.261 —50.044 53.456 —564.643 -135.543 — 227.404 6.987 
1800.00 41.637 305.075 273.074 — 45.899 57.601 —595.033 -136.394 — 232.783 6.755 
1900.00 42.001 307.336 274.818 —41.717 61.783 —625.655  -214.850 — 237.832 6.538 
2000.00 42.364 309.499 276.499 — 37.498 66.002 —656.497 -214.382 — 239.054 6.243 
References 
Phase H/S Cy 
GAS Tk1 Tk1,e 


291.498 


Phase T 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
879.00 


SOL-B_ 879.00 
900.00 
928.00 


LIQ 928.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1729.00 


References 


Phase peo 


SOL-A Nb1 
SOL-B Tk1 
LIQ Tk1 


=== 


Cp 


111.758 
111.880 
118.491 
125.102 
131.712 
138.323 
144.934 
150.156 


119.587 
119.841 
120.173 


156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 


DIANTIMONY TRIOXIDE (CUBIC) 


S —(G-H298)/T H H-H298 G 
J/(K mol) eal kJ / mol 


110.449 110.449 = —720.305 0.000 -—753.235 
111.141 110.451 — 720.098 0.207 -753.440 
144.232 114.919 —708:580  -11.725 —766.272 
171.383 123.573  -696.400 23.905 -782.091 
194.776 133.533  -—683.559 36.746 -800.425 
215.576 143.794 -670.057 50.248  -820.961 
234.478 153.965 -655.895 64.410 -843.477 
248.369 161.831 —644.239 76.066 -862.555 
7.615 6.694 
255.984 161.831 —637.545 82.760 -—862.555 
258.811 164.061 —635.031 85.274 -—867.960 
262.487 166.976  -631.670 88.635 -875.259 
59.289 55.020 
321.776 166.976 -576.650 143.655 -875.259 
333.500 178.549 -565.354 154.951 — 898.854 
348.454 193.326 -549.664 170.641 — 932.963 
362.107 206.830  -533.974 186.331 — 968.501 
374.665 219.264  -518.284 202.021 -1005.348 
386.293 230.785  -502.594 217.711 -1043.403 
397.118 241.517  -486.904 233.401 -1082.580 
407.244 251.562 -471.214 249.091 -1122.804 
416.756 261.002 -455.524 264.781 -1164.008 
419.410 263.637  -450.973 269.332 -1176.133 


Remarks 


cubic 


Tk1 NBPT= 1729. GAS (Sb406) 


AHy AG; 
-720.305  -634.344 
-720.273 -633.811 
-718.338 | -—605.270 
=715.986  —577.267 
—713.241 —549.774 
=710.139 -522.770 
-706.718 -—496.233 
-703.818 -—475.585 
-697.124 -475.585 
— 696.981 — 470.294 
-736.568 —462.189 
—681.548 —-—462.189 
-—678.517  -445.285 
-674.367 —422.163 
-—670.276 -—399.417 
—666.237  -—377.009 
—662.243  -354.911 
-658.290 -333.097 
-654.377. = —- 311.545 
— 650.501 — 290.237 
-—649.384 —-—284.101 
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Sb203 


log Ky 
[ = 


111.134 
110.356 
79.040 
60.307 
47.862 
39.010 
32.401 
28.262 


28.262 
27.295 
26.015 


26.015 
23.259 
20.047 
17.386 
15.148 
13.242 
ESOS 
10.171 

8.918 

8.583 


] 
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$b203[O] DIANTIMONY TRIOXIDE (ORTHORHOMBIC) 291.498 
Phase li Cp S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] | secemmamemmmmeen OL/0 INO!) | i kJ / mol [ - 
SOL 298.15 101.381 123.001 123.001 —708.552 0.000 —745.225 -708.552 — 626.333 109.731 
300.00 101.582 123.629 123.003 —708.364 0.188 -—745.453 -708.539 — 625.823 108.965 
400.00 108.944 153.995 127.093 —697.791 10.761 -—759.389 -707.550 — 598.387 78.141 
500.00 112.799 178.757 135.028 — 686.687 21.865 —776.066 -706.273 —571.241 59.677 
600.00 Sen 199.555 144.095 —675.276 33.276 —795.009 -704.958 — 544.359 47.391 
700.00 117.095 217.467 Eehe7/ — 663.654 44.898 —815.881 -703.736 —517.691 38.631 
800.00 118.569 233.202 162.348 — 651.869 56.683 — 838.430 -702.692 — 491.187 32.071 
900.00 119.841 247.242 ONS — 639.947 68.605 —862.465 -—701.897 — 464.799 26.976 
928.00 120.173 250.919 173.370 — 636.587 71.965 -—869.440 -—/741.485 — 456.370 25.688 
References 
Phase Bie/es C; Remarks 
SOL Nb1 Pal Pal TPT(cub. — orthorh.)= 879., L= 4. kJ / MPT= 928. 
Sb204 DIANTIMONY TETRAOXIDE 307.498 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[ K ] IH ne) ial kJ / mol ] [ - 
SOL 298.15 114.558 126.984 126.984 -—907.510 0.000 -—945.370 -907.510 —795.897 139.438 
300.00 114.801 127.694 126.987 —907.298 0.212 -—945.606 -907.500 —795.204 138.457 
400.00 123.588 162.091 131.617 — 895.320 12.190 -—960.157 -906.591 —757.893 98.971 
500.00 128.009 190.190 140.610 — 882.720 24.790 -977.815 -905.348 —720.859 75.308 
600.00 130.714 213.785 150.892 — 869.774 37.736 -—998.045 -904.078 — 684.082 59.555 
700.00 132.606 234.084 161.361 — 856.603 50.907 -1020.462 -902.935 — 647.508 48.318 
800.00 134.067 251.890 171.587 — 843.267 64.243 -1044.779  -902.008 —611.085 39.900 
900.00 135.276 ZOtaDS 181.406 — 829.798 77.712 -1070.776 -901.369 — 574.762 33.358 
1000.00 136.329 282.061 190.768 — 816.217 91.293 -1098.278 -940.732 — 534.272 27.907 
1100.00 137.281 295.100 199.669 -—802.536 104.974  -1127.146 -940.345 — 493.644 23.441 
1200.00 138.162 307.083 208.127 —788.763 118.747 -1157.263 -939.946 — 453.053 19.721 
References 
Phase Hi/es C, 
SOL Pal Pat 


] 


] 
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323.497 DIANTIMONY PENTAOXIDE Sb205 

Phase V Cr Ss —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (IIR intl) eal kJ / mol ] [ - 

SOL 298.15 117.589 125.102 125.102 -—971.901 0.000 -1009.200 -971.901 —829.144 145.263 
300.00 117.860 125.830 125.104 —971.683 0.218 -1009.432 -971.912 — 828.258 144.213 
400.00 127.264 161.225 129.866 —959.357 12.544 -1023.847 -972.141 — 780.322 101.900 
500.00 131.416 190.126 139.120 — 946.398 25.503 -1041.461 -972.068 — 732.374 76.511 
600.00 133.501 214.290 149.690 —933.141 38.760 -1061.715 -972.067 — 684.438 59.586 
700.00 134.610 234.962 160.431 -—919.730 52.171 -1084.203 -972.310 — 636.485 47.495 

References 

Phase mis Cy Remarks 

SOL Nb1,Tk1 Pat 

582.996 TETRAANTIMONY HEXAOXIDE (GAS) Sb406[g] 

Phase Vi (er S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] tl Ih Al kJ / mol ] {[ - 

GAS 298.15 182.756 444.199 444.199 -1215.536 0.000 -1347.974 -1215.536 -1110.191 194.501 
300.00 183.263 445.331 444.203 -1215.197 0.3389 -1348.797 -1215.547 -1109.537 193.188 
400.00 201.563 500.907 451.656 -—1195.835 19.701 -1396.198 -1215.352 -1074.193 140.275 
500.00 210.792 546.973 466.250 -1175.174 40.362 -1448.661 -1214.346 -1039.011 108.545 
600.00 216.449 585.940 483.0385 -1153.793 61.7438 -1505.357 -1213.157 -1004.056 87.411 
700.00 220.420 619.619 500.196 -1131.940 83.596 -1565.673 -—1212.103 — 969.293 72.330 
800.00 223.493 649.260 517.0138 -1109.738 105.798 -1629.147 -—1211.385 — 934.660 61.027 
900.00 226.043 6753735 533.204 -1087.258 128.278 -1695.420 -—1211.158 — 900.088 52.240 
1000.00 228.269 699.669 548.673 -1064.541 150.995 -1764.209 -—1290.867 — 857.071 44.769 

References 

Phase H/S Cy 

GAS Pal Pat 


] 


] 
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SbOCI ANTIMONY CHLORIDE OXIDE 173.202 
Phase i C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] == (I tae I I kJ / mol [ - 
SOL 298.15 74.539 107.529 107.529 — 374.050 0.000 —406.110 -374.050 — 328.694 57.586 
300.00 74.580 107.990 107.530 - 373.912 0.138 —406.309 -374.017 — 328.413 57.182 
400.00 76.776 129.746 110.482 — 366.344 7.706 —418.243 -372.232 — 313.479 40.936 
500.00 78.973 147.114 116.128 — 358.557 15.493 —432.114 -370.379 — 299.003 $31| AAS 
600.00 81.170 161.707 122.540 — 350.550 23.500 —447.574 -368.448 — 284.908 24.803 
700.00 83.366 174.384 129.060 — 342.323 Silleieit —464.392 -366.446 —271.142 20.233 
800.00 85.563 185.660 135.443 — 333.876 40.174 —482.404 -364.388 — 257.668 16.824 
References 
Phase H/S Cy 
SOL Nb1/e e 
SbS{g] ANTIMONY SULFIDE (GAS) 217.948 
Phase ali Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) 1 It kJ / mol ] [ - 
GAS 298.15 34.664 249.709 249.709 — 185.770 0.000 —260.221 -—185.770 -—217.976 38.188 
300.00 34.700 249.924 249.710 — 185.706 0.064 -—260.683 -185.879 —218.176 37.988 
400.00 35.867 260.091 251.088 — 182.169 3.601 —286.205 -198.649 — 227.764 29.743 
500.00 36.672 268.181 253.725 -— 178.542 7.228 -—312.633 -209.348 — 233.873 24.433 
600.00 37.488 274.939 256.713 — 174.834 10.936 -—339.798  -219.047 — 237.842 20.706 
700.00 38.287 280.779 259.743 -—171.045 14.725 -—367.590 -227.945 — 240.269 17.929 
800.00 39.021 285.940 262.701 -— 167.179 18.591 —395.931 -—237.027 — 241.415 15.763 
900.00 39.661 290.574 265.545 — 163.244 22.526 —424.760 -404.721 — 237.946 13.810 
1000.00 40.195 294.781 268.261 — 159.250 26.520 —454.031 -429.242 —217.055 11.338 
1100.00 40.621 298.633 270.850 — 155.208 30.562 — 483.705 -433.866 — 195.613 9.289 
1200.00 40.943 302.182 PUL} s8h\|'5) — 151.129 34.641 —513.748 -438.470 — 173.750 7.563 
1300.00 41.171 305.469 275.664 — 147.023 38.747 —544.133 -443.063 — 151.504 6.087 
1400.00 41.316 308.526 277.903 — 142.898 42.872 —574.834 -447.654 — 128.904 4.809 
1500.00 41.393 311.379 280.041 — 138.762 47.008 —605.831 -452.247 — 105.976 3.690 
1600.00 41.415 314.052 282.084 - 134.621 51.149 —637.104 -456.849 - 82.741 2.701 
1700.00 41.399 316.562 284.039 — 130.480 55.290 —668.636 -461.464 —59.218 1.820 
1800.00 41.361 318.927 285.912 — 126.342 59.428 -—700.412 -466.093 — 35.423 1.028 
1900.00 41.318 321.163 287.709 — 122.208 63.562 -—732.417 -548.369 — 11.087 0.305 
2000.00 41.287 323.281 289.435 — 118.078 67.692 —764.640 -—551.762 17.278 -0.451 
References 
Phase H/S C, 
GAS Pa3 Pa3 


] 


339.698 DIANTIMONY TRISULFIDE (BLACK) Sb2S3 

Phase iT) C, S —(G-H298)/T H H-H298 G AHy AG; log K; 
he Jy (Kemal) ley kJ / mol i, he 

SOL 298.15 119.820 182.171 182.171 — 141.796 0.000 -—196.110 -141.796 — 140.293 24.579 
300.00 119.926 182.913 182.174 — 141.574 0.222 -—196.448 -141.794 — 140.284 24.426 
400.00 124.005 218.019 186.933 -— 129.362 12.434 —216.569 -148.452 — 139.519 18.219 
500.00 127.565 246.068 196.046 -— 116.785 25.011 —239.819 -152.821 — 136.844 14.296 
600.00 131.419 269.662 206.399 — 103.838 37.958 —265.635 -—155.959 — 133.325 11.607 
700.00 135.492 290.224 216.936 —90.494 51.302 —293.651 -158.061 — 129.380 9.654 
800.00 139.657 308.588 227.264 — 76.737 65.059 —323.607 -160.120 — 125.146 8.171 
823.00 140.618 312.560 229.593 -73.514 68.282 —330.751 -160.654 — 124.133 7.879 

49.384 40.643 

LIQ 823.00 200.862 361.944 229.593 —32.871 108.925 —330.751 -120.011 — 124.133 7.879 
900.00 192.804 379.554 241.686 -17.715 124.081 -—359.313 -275.736 — 121.188 7.034 
1000.00 182.339 399.326 256.488 1.043 142.839 —398.284 -308.504 — 100.180 5.233 

References 

Phase H/S Cy 

SOL Pa3 Pa3 

LIQ Pa3 Pa3 

339.698 DIANTIMONY TRISULFIDE (GAS) Sb2S3/g] 

Phase iT Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) I I kJ / mol ] [ - 

GAS 298.15 99.532 409.811 409.811 -— 119.660 0.000 —241.845 -119.660 — 186.028 32.591 
300.00 99.623 410.427 409.813 — 119.476 0.184 —242.604 -119.696 — 186.440 32.462 
400.00 103.005 439.610 413.769 — 109.324 10.336 —285.167 -128.414 —208.117 PTT 
500.00 104.722 462.799 421.336 —98.929 20.731 — 330.328 -134.965 — 227.353 23.751 
600.00 105.704 481.986 429.891 —88.403 Silk2on —377.595 -140.524 — 245.284 21.354 
700.00 106.317 498.330 438.530 -—77.800 41.860 —426.631 -145.367 — 262.360 19.578 
800.00 106.723 sy | Zayas) 446.913 —67.147 52.513 -—477.190 -150.530 —278.729 18.199 
900.00 107.006 2542 454.919 —56.459 63.201 —529.087 -314.480 — 290.962 16.887 
1000.00 107.210 536.427 462.515 — 45.748 73.912 —582.175 -355.295 — 284.071 14.838 
1100.00 107.362 546.653 469.707 — 35.019 84.641 —636.337 -356.369 — 276.897 13.149 
1200.00 107.477 556.000 476.514 — 24.277 95.383 -—691.477 -357.448 — 269.625 11.736 
1300.00 107.567 564.606 482.964 -13.524 106.136 -—747.513 -358.533 — 262.262 10.538 
1400.00 107.639 572.581 489.084 -2.764 116.896 —804.377 -359.626 — 254.816 9.507 
1500.00 107.696 580.009 494.900 8.003 127.663 —862.011 -360.727 — 247.291 8.611 
1600.00 107.742 586.961 500.439 18.775 138.435 —920.363 -361.835 — 239.692 7.825 
1700.00 107.780 593.494 505.723 29.551 149.211 -979.389 -362.953 — 232.024 7.129 
1800.00 107.811 599.656 510.772 40.331 159.991 -1039.049 -364.079 — 224.290 6.509 

References 

Phase H/S Cy 

GAS Pa3 Pa3 


1302 


Sb2S4[g] 


Phase Y 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase ngs 


GAS Pa3 


—= 


Cp 


122.707 
122.818 
126.934 
129.007 
130.187 
130.921 
131.407 
131.744 
131.988 
132.168 
132.306 
132.413 
132.497 
132.564 
132.619 
132.664 
132.701 


Pa3 


DIANTIMONY TETRASULFIDE (GAS) 


S 


J/(K mol) 


432.241 
433.001 
468.971 
497.542 
521.176 
541.304 
558.820 
574.318 
588.212 
600.800 
612.307 
622.901 
632.717 
641.861 
650.418 
658.460 
666.044 


—(G-H298)/T H H-H298 G 

kJ / mol 
432.241 —93.722 0.000  -—222.595 
432.244 — 93.495 0.227 -—223.395 
437.120 -80.982 12.740 -268.570 
446.446 -68.174 25.548  -316.945 
456.988 -55.209 38.513 -367.915 
467.631 — 42.151 Dileoval — 421.064 
477.959 -29.033 64.689 -476.089 
487.821 -15.875 77.847 -532.761 
497.177 -2.687 91.035 -—590.899 
506.034 10.521 104.243 -—650.360 
514.418 20/45) WL 46/5 = 7111028 
522.360 36.981 130.703 -772.791 
529.897 50.227 143.949  -835.577 
537.060 63.480 157.202 -899.312 
543.880 76.739 170.461 — 963.930 
550.386 90.003 183.725 -1029.378 
556.603 103.272 196.994 -1095.607 


AH; AG; 
SEA ei 20 
=93:757 | =157,614 

-104.695 -178.242 
Senses = =I), As) 
—119.431 SAN Wo fhks} 
=125.130 = 226.669 
SO (meen 24 Olaf 
—348.873  -249.468 
—389.047 -—234.179 
— 389.484 —218.671 
=389.929 “e-20aA23 
—390.385 -—187.537 
300 SO CmmmE I MIEOTO 
—391.330 —156.261 
-—391.820 -—140.574 
- 392.322  -124.856 
—392.836 —109.108 


371.764 


log K; 


429.382 


Phase al 
[K] 


GAS 298115 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase A eS 


GAS Pas 


ee 


Cp 


98.160 

98.266 
102.219 
104.212 
105.348 
106.055 
106.523 
106.848 
107.083 
107.257 
107.389 
107.492 
107.573 
107.638 
107.691 
107.734 
107.769 


Pas 


J/(K mol) 


406.380 
406.988 
435.869 
458.915 
478.025 
494.321 
508.516 
521.082 
532.352 
542.567 
551.906 
560.505 
568.475 
575.899 
582.847 
589.377 
595.536 


1303 
TRIANTIMONY DISULFIDE (GAS) Sb3S2[g] 
S  -(G-+H298)/T H H-H298 G AH; AGy log K; 
kJ / mol fee 
406.380 28.828 0.000 — 92.334 28.828 —32.502 5.694 
406.382 29.010 0.182 — 93.087 28.785 — 32.883 5.725 
410.293 39.059 10.231 — 135.289 21.982 —52.907 6.909 
417.791 49.390 20.562 — 180.068 16.650 —71.058 7.423 
426.283 59.873 31.045 — 226.942 11.946 — 88.142 7.673 
434.867 70.446 41.618 —275.579 7.623 — 104.483 7.797 
443.205 81.076 52.248 — 325.736 2.929 — 120.185 7.847 
451.173 91.746 62.918 —377.228  -107.842 — 132.961 Theda 
458.738 102.443 73.615 —429.910 -169.846 — 129.293 6.754 
465.901 113.160 84.332 —483.663 -172.227 -—125.123 5.942 
472.685 123.893 95.065 —538.394 -174.605 -— 120.735 5250 
479.114 134.637 105.809 —594.020 -176.983 -—116.150 4.667 
485.216 145.391 116.563 -—650.474 -179.362 — 111.381 4.156 
491.017 156s Sileenoc]e: —707.697 -—181.743 — 106.442 3.707 
496.541 166.918 138.090 —765.638  -184.127 — 101.344 3.309 
501.812 177.689 148.861 —824.252 -186.514 —96.098 2.953 
506.849 188.464 159.636 —883.501 -188.906 —90.710 2.632 


] 


1304 


Sb4S3[g] TETRAANTIMONY TRISULFIDE (GAS) 583.198 

Phase T Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] | —$ JUN ie), if I kJ / mol [ - 

GAS 298.15 147.581 483.215 483.215 — 35.418 0.000 -—179.489 —35.418 —96.527 16.911 
300.00 147.700 484.128 483.218 —35.145 0.273 — 180.383 — 35.458 — 96.906 16.873 
400.00 151.991 527.289 489.073 — 20.132 15.286 — 231.047 —44 442 —116.779 15.250 
500.00 154.075 561.453 500.252 -4.818 30.600 — 285.544 —51.313 — 134.138 14.013 
600.00 155.239 589.656 512.871 10.653 46.071 — 343.141 — 57.284 — 150.119 13.069 
700.00 155.953 613.644 525.596 26.215 61.633 — 403.335 — 62.686 — 165.166 W282 
800.00 156.422 634.502 537.934 41.836 77.254 — 465.765 — 68.618 -179.412 11.714 
900.00 156.747 652.945 549.708 57.495 92.913 —530.156 -—233.614 — 189.410 10.993 
1000.00 156.979 669.473 560.873 73.182 108.600 —596.291 -315.474 — 175.930 9.190 
1100.00 LOO 684.443 571.437 88.889 124.307 —663.998 -317.846 -— 161.861 7.686 
1200.00 157.283 698.123 581.432 104.611 140.029 -—733.136 -320.221 — 147.576 6.424 
1300.00 157.385 710.717 590.899 120.345 155.763 -—803.587 -—322.601 — 133.092 5.348 
1400.00 157.466 722.383 599.879 136.088 171.506 -—875.249 -—324.988 —118.425 4.418 
1500.00 157.531 733.249 608.412 woltsts/ its irfey24s)5) -948.037 -327.381 — 103.587 3.607 
1600.00 157.583 743.418 616.536 167.593 203.011 -1021.876 -329.782 — 88.589 2.892 
1700.00 157.627 752.973 624.283 183.354 218.772 -1096.700 -332.191 —73.441 2.257 
1800.00 157.662 761.984 631.686 199.118 234536 -1172.452 -334.609 —58.151 1.687 

References 

Phase ais Cy 

GAS Pa3 Pa3 

$b2(SO04)3 DIANTIMONY TRISULFATE 531.691 

Phase y C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) I II kJ / mol ] [ - 

SOL 298.15 275.466 291.206 291.206 -2402.499 0.000  -2489.322 -—2402.499 -2066.518 362.045 
300.00 275.809 292.911 291.212 -2401.989 0.510 -2489.862 -—2402.535 -2064.433 359.450 
400.00 294.386 374.801 302.252 -2373.479 29.020  -2523.400 -—2410.722 -1951.212 254.802 
500.00 312.963 442.487 S207 ue —2e4onlni2 59.387 -—2564.355 -2415.654 -1835.808 191.786 
600.00 331.540 501.189 348.502  -—2310.887 91.612  -2611.600 -2418.471 -1719.531 149.698 
700.00 350.117 553.691 374.127 -2276.804 125.695 -2664.388 -—2419.368 -1602.952 119.614 
800.00 368.694 601.656 399.611 -2240.863 161.636  -2722.188 —2419.259 -1486.320 97.047 
900.00 387.271 646.154 424.561 -2203.065 199.434 -2784.604 -—2576.531 -—1366.297 79.298 
1000.00 405.848 687.919 448.829 -2163.409 239.090 -2851.328 -—2609.173 -1227.973 64.143 

References 

Phase H/S C, 


SOL Nb1,e 


] 


] 


200.710 ANTIMONY SELENIDE (GAS) SbSe{g] 

Phase ie C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
i (Kimo) ) [ kJ / mol a ee 

GAS 298.15 36.704 PANSV Shi 7h 255.877 212.129 0.000 135.839 212.129 162.011 — 28.384 
300.00 36.706 256.104 255.878 212.197 0.068 135.366 212.103 161.700 -—28.154 
400.00 36.823 266.680 257.319 215.873 3.744 109.201 210.549 145.125 -18.951 
500.00 36.941 274.910 260.045 219.562 TAS3 82.107 202.807 129.060 -13.483 
600.00 37.058 281.655 263.101 223.261 Wil tee 54.268 200.314 114.544 -9.972 
700.00 CW 7S 287.376 266.170 226.973 14.844 25.810 197.752 100.451 —7.496 
800.00 37.292 292.348 269.139 230.696 18.567 -—3.182 195.093 86.730 —5.663 
900.00 37.409 296.747 271.967 234.4382 22.303 —32.641 192.304 ESO —4,257 
1000.00 37.526 300.695 274.645 238.178 26.049 — 62.516 169.526 62.400 —3.259 
1100.00 37.643 304.277 277.179 241.937 29.808 —92.768 113.320 56.782 — 2.696 
1200.00 37.761 307.557 279.576 245.707 33.578 — 123.362 111.885 51.706 —2.251 
1300.00 37.878 310.584 281.846 249.489 37.360 — 154.271 110.473 46.748 — 1.878 
1400.00 37.995 313.396 284.000 253.283 41.154 -185.471 109.085 41.899 — 1.563 
1500.00 38.112 316.021 286.048 257.088 44.959 —216.944 107.720 37.147 — 1.294 
1600.00 38.229 318.484 288.000 260.905 48.776 — 248.670 106.380 32.486 —1.061 
1700.00 38.346 320.806 289.862 264.734 52.605 — 280.636 105.065 27.908 —0.858 
1800.00 38.464 323.001 291.642 268.574 56.445 —312.827 103.774 23.407 -0.679 
1900.00 38.581 325.083 293.348 272.426 60.297 — 345.232 24.878 19.260 —0.529 
2000.00 38.698 327.065 294.985 276.290 64.161 —377.840 24,904 18.964 —0.495 

References 

Phase H/S Cp 

GAS Mit Mit 

480.380 DIANTIMONY TRISELENIDE Sb2Se3 

Phase T Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) Kl kJ / mol ] [ = 

SOL 298.15 124.979 212.129 212.129 —127.612 0.000 -—190.858 -127.612 — 125.915 22.060 
300.00 125.018 212.902 PNP ANS — 127.381 0.231 —191.251 -127.615 — 125.905 21.922 
400.00 127.110 249.154 217.060 -114.774 12.838 -—214.4386 -128.138  -125.275 16.359 
500.00 129.202 277.742 226.436 -—101.959 25.653 —240.830 -146.993  -124.185 12.974 
600.00 131.294 301.484 237.020 —88.934 38.678 —269.824 -149.869 — 119.353 10.391 
700.00 133.386 321.880 247.720 -75.700 51.912 —301.016 -152.696 —114.043 8.510 
800.00 135.478 339.828 258.134 -—62.257 65.355 —334.119 -—155.533 — 108.328 7.073 
888.00 137.319 354.060 266.945 -—50.254 77.358 -—364.659 -158.087  -103.000 6.059 

60.545 53.764 

LIQ 888.00 171.544 414.605 266.945 Soko) sh WZ -—364.659 -104.323 — 103.000 6.059 
900.00 171.544 416.908 268.929 5.569 133.181 —369.649 -104.269 — 102.983 5.977 
1000.00 171.544 434.982 284.647 PP TPR  USOLEEIS —412.259 -143.679 — 98.637 Sule 

References 

Phase nl fs Cy 

SOL Mit Mit 

LIQ Mi1 Mit 


1306 

Sb2Te3 DIANTIMONY TRITELLURIDE 626.300 

Phase ll GS S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I} kJ / mol [ - 

SOL 298.15 128.727 246.438 246.438 —56.484 0.000 — 129.959 —56.484 —58.542 10.256 
300.00 128.825 247.234 246.440 —56.246 0.238 -130.416  -—56.482 — 58.555 10.195 
400.00 134.139 285.023 PAS3\| o}oy/f — 43.098 13.386 — 157.107 — 56.516 — 59.248 UH. 
500.00 139.453 315.526 261.394 —29.418 27.066 — 187.181 —56.794 —59.904 6.258 
600.00 144.766 341.421 272.626 — 15.207 41.277 — 220.059 —57.322 —60.481 5.265 
700.00 150.080 364.136 284.108 -—0.465 56.019 — 255.360 —58.141 —60.947 4.548 
800.00 155.394 384.523 295.407 14.809 71.293 —292.809 -112.176 — 55.633 3.632 
892.00 160.282 401.699 305.495 29.330 85.814 —328.986 -113.573 -— 49.051 2.872 

110.933 98.952 

LIQ 892.00 196.648 512.632 305.495 128.282 184.766 — 328.986 — 14.621 — 49.051 2.872 
900.00 196.648 514.388 307.344 129.855 186.339 — 333.094 —14.445 — 49.360 2.865 
1000.00 196.648 Brstsy 1(0)7/ 329.103 149.520 206.004 — 385.587 —52.097 —49.131 2.566 

References 

Phase Il ES} Cy 

SOL Mi1 Mit 

LIQ Mit Mi1 

SbZn ANTIMONY ZINC 187.140 

Phase 1 Cp S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) i] |i kJ / mol ] [ - 

SOL 298.15 49.850 83.082 83.082 - 18.933 0.000 — 43.704 — 18.933 -—17.719 3.104 
300.00 49.882 83.390 83.083 — 18.841 0.092 — 43.858 -— 18.934 -17.712 3.084 
400.00 51.614 97.977 85.060 — 13.766 5.167 -—52.957  -19.004 -17.293 2.258 
500.00 53.346 109.681 88.851 -8.518 10.415 —63.358  -19.054 — 16.859 1.761 
600.00 55.078 119.560 93.166 —3.097 15.836 -—74.833 — 19.100 — 16.416 1.429 
700.00 56.810 128.180 97.565 2.498 21.431 — 87.229 — 26.506 — 15.886 1.185 
800.00 58.543 135.880 101.882 8.265 27.198 —100.438  -26.745 — 14.352 0.937 

References 

Phase H/S C, 

SOL Hu1,e e 


] 


44.956 


Phase 


SOL-A 


SOL-B 


LIQ 


+ 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1608.00 


1608.00 
1700.00 
1800.00 
1812.00 


1812.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3101.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


ees 


Hu1 
Hut 
Hut 


[[{_———— 


J/(K mol) 


34.644 
34.802 
42.249 
48.170 
53.116 
57.408 
61.236 
64.723 
67.952 
70.982 
73.857 
76.610 
79.266 
81.847 
84.368 
84.568 
2.493 
87.060 
89.521 
92.049 
92.342 
CUTS 
100.122 
102.219 
104.487 
106.645 
108.702 
110.668 
112.550 
114.356 
116.090 
117.759 
119.368 
120.920 
122.419 
123.869 


SCANDIUM 
S —(G-H298)/T H H—-H298 G 

i | kJ / mol 
34.644 0.000 0.000 — 10.329 
34.644 0.047 0.047 — 10.393 
35.655 2.638 2.638 — 14.262 
37.586 O292 RZ — 18.793 
39.773 8.006 8.006 — 23.864 
41.992 10.791 10.791 — 29.394 
44.162 13.659 13.659 — 35.330 
46.256 16.620 16.620 — 41,630 
48.266 19.686 19.686 — 48.266 
50.195 22.866 22.866 — 55.214 
52.048 ZONIaleCONIIAl — 62.457 
53.832 PSS — AM — 69.981 
59.554 33.197 33.197 -77.776 
biec2i 36.938 36.938 — 85.832 
58.839 40.846 40.846 —94.143 
58.967 41.166 41.166 — 94.819 

4.008 
58.967 45.174 45.174 — 94.819 
60.555 49.242 49.242 —-—102.943 
62.235 Seles) els AO 
62.433 54.196 54196 —-113.129 
14.096 

62.433 OA Ce aisle 
64.228 2 COMmn 2d OSMmmE= 22.002 
66.184 76.606 76.606 -132.369 
68.060 81.028 81.028  -142.926 
69.861 85.451 85.451 — 153.694 
71.593 89.873 89.873 -164.664 
73.261 94.296 94296 -175.825 
74.868 elias Sisal) STS, 
76.421 103.141 103.141 — 198.694 
TAS 107.568 107.563  —210.387 
79.373 111.986 111.986 —-—222.244 
80.779 116.408 116.408 —234.259 
82.142 120.831 120.831 — 246.426 
83.465 1125'253. sel 20:2 Sm 2068/4 
83.478 125:298 © 412052981) 5 —250;000 


123.883 


Remarks 


Hu1 


BPT= 3101., L= 314.16 kJ 


AHy AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1307 


1308 


Sc[g] 


Phase T 


ee ae 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 


References 
Phase ni & 


GAS Hu 


Hu1 


S 


J/(K mol) 


174.783 
174.920 
181.187 
185.961 
189.826 
193.075 
195.880 
198.348 
200.552 
202.543 
204.360 
206.031 
207.579 
209.022 
210.373 
211.644 
212.846 
213.988 
215.078 
216.124 
217.133 
218.109 
219.058 
219.985 
220.893 
221.786 
222.669 
223.542 
224.410 
220.210 
226.138 


SCANDIUM (GAS) 


~(G-H298)/T H H-H298 G 

kJ / mol 
174.783 377.899 0.000 S2ZO On, 
174.784 377.940 0.041 325.464 
175.642 380.117 2.218 307.642 
177.247 382.256 4.357 289.276 
179.031 384.375 6.476 270.480 
180.812 386.483 8.584 ZOIROOn 
182.524 388.584 10.685 231.880 
184.148 390.679 12.780 212.166 
185.680 392.771 14.872 192.219 
187.124 394.860 16.961 172.063 
188.486 396.948 19.049 151.716 
189.772 399.036 PAO 131.196 
190.989 401.125 23.226 110.514 
192.144 403°216 25.317 89.683 
193.241 405.309 27.410 68.713 
194.287 407.406 29.507 47.612 
195.285 409.509 31.610 26.387 
196.239 411.621 SOMICe 5.044 
197.154 413.747 35.848 — 16.409 
198.033 415.891 37.992 —37.970 
198.878 418.059 40.160 — 59.633 
199.693 420.255 42.356 — 81.395 
200.480 422.485 44.586 — 103.254 
201.242 424.756 46.857 — 125.206 
201.980 427.071 49.172 — 147.250 
202.697 429.439 51.540 — 169.384 
203.395 431.865 53.966 — 191.607 
204.075 434.355 56.456 —213.917 
204.738 436.915 59.016 — 236.315 
205.387 439.552 61.653 — 258.799 
206.022 442.273 64.374 — 281.370 


AH; AG; 
377.899 336.116 
377.893 335.857 
377.479 321.904 
376.964 308.068 
376.369 294.344 
375.692 280.725 
374.924 267.210 
374.058 253.796 
373.085 240.485 
371.994 22h 
370.777 214.173 
369.424 201.177 
367.927 188.290 
366.277 iodo 
364.463 162.856 
358.163 150.554 
355.844 138.409 
339.438 127.077 
337.141 115.959 
334.863 104.956 
332.608 94.062 
330.382 83.268 
328.189 72.572 
326.037 61.965 
323.931 51.444 
321.876 41.003 
319.879 30.637 
317.946 20.341 
316.084 10.111 
314.299 - 0.059 

0.000 0.000 


=" 


SCANDIUM ARSENATE 


1309 


183.875 ScAsO4 

Phase v C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) loa kJ / mol le ie 

SOL 298.15 119.864 155.896 155.896 -—1433.020 0.000 -1479.500 -—1433.020 -1336.196 234.096 
300.00 120.175 156.638 155.898 -1432.798 0.222 -1479.789 -1433.000 -1335.596 232.548 
400.00 132.396 193.059 160.781 -—1420.109 12.911 -1497.332 -1431.349 -1303.351 170.200 
500.00 140.051 223.474 170.363 -1406.464 26556 -1518.201 -1429.044 -1271.608 132.844 
600.00 145.908 249.544 181.438 -1392.157 40.863 -1541.883 -1426.392 -1240.366 107.983 
700.00 150.917 272.419 192.834  -1377.311 55.709 -1568.004 -1423.518 -1209.586 90.260 
796.00 155.296 292.094 203.639 -1362.610 70.410 -1595.116 -—1420.594 -1180.437 77.462 

References 

Phase H/S Cp 

SOL G1 G1 

284.668 SCANDIUM BROMIDE ScBr3 

Phase Ti Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) lant kJ / mol ] [ - 

SOL 298.15 95.349 167.360 167.360 —742.660 0.000 —792.558 -742.660 —714.157 1253117, 
300.00 95.395 167.950 167.362 —742.484 0.176 —792.869 -742.741 —713.980 124.315 
400.00 97.906 195.737 Wallen oA: — 732.819 9.841 —811.113 -787.389 —695.127 90.774 
500.00 100.416 217.854 178.339 —722.902 19.758 —831.829 -785.666 —672.257 70.230 
600.00 102.926 236.384 186.509 -712.735 29.925 —854.566 -783.790 —649.749 56.566 
700.00 105.437 252.439 194.806 —702.317 40.343 —879.024 -781.760 —627.568 46.830 
800.00 107.947 266.682 202.916 —691.648 51.012 —904.993 -779.580 —605.687 39.547 
900.00 110.458 279.541 210.727 —680.728 61.932 —932.314 -777.258 —584.088 33.900 
1000.00 112.968 291.309 218.205 —669.556 73.104 -—960.865 -774.800 — 562.756 29.395 

References 

Phase H/S Cy 


SOL Nb1/e 


e 


] 


1310 
ScCl3 
Phase ll 
[K] 
SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1240.00 
LIQ 1240.00 
1300.00 
1400.00 
References 
Phase . ms 
SOL Nb1/Pa2 
LIQ Dw4 


_—— 


Cp 


91.629 

SA 

STM 
100.653 
102.220 
103.538 
105.400 
108.506 
113.516 
121.070 
131.800 
137.122 


143.444 
143.444 
143.444 


Cy 


Pa2 
Dw4 


S 


J/(K mol) 


127.194 
127.761 
155.103 
177.269 
195.769 
211.624 
225.561 
238.139 
249.811 
260.962 
271.931 
276.338 

54.324 
330.662 
337.440 
348.070 


SCANDIUM CHLORIDE 


~(G-H298)/T - H-H298 G 

l kJ/mol 
127.194  -925.082 0.000 -963.005 
127.195 -924.912 0.170 -963.241 
130.882 -915.394 9.688 -977.435 
138.015  -905.455 19.627 -994.089 
146.142  -895.305 29.777. -1012.767 
154.391  -885.019 40.063 -1033.155 
162.433  -874.580 50.502 -1055.028 
170.156  -863.897 61.185 -1078.222 
177.544 -852.815 72.267 -1102.626 
184.623 -841.109 83.973 -1128.167 
191.442 -828.495 96.587 -1154.812 
194.109  -823.119 101.963 -1165.777 

67.362 

194.109  -755.757 169.325 -1165.777 
200.569 747.150 177.932 -1185.822 
210.730  -732.806 192.276 -1220.104 


AH; AG; 
-—925.082 -852.892 
-925.054 -852.445 
-923.326 -828.493 
-921.398 -—805.005 
-919.416 -—781.913 
-917.430 —759.152 
-915.416 -736.678 
-913.284 -714.462 
-910.878 -—692.496 
-907.984 -670.793 
-—904.320 -—649.385 
-902.565 -640.916 
—835.203 -—640.916 
— 602,05 —Od1zO69 
—826.988 -—616.359 


151.314 


log Kg 
[ ee 


149.423 
148.424 
108.190 
84.098 
68.072 
56.649 
48.100 
41.466 
36.172 
31.853 
28.267 
26.998 


26.998 
25.378 
22.997 


] 


101.951 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1825.00 


LIQ 1825.00 
1900.00 
2000.00 


References 


Phase Hees 


SOL Pa2 
LIQ Pa2 


Cy 


83.681 
83.881 
91.046 
94.537 
96.581 
97.943 
98.940 
S727 
100.381 
100.950 
101.461 
101.930 
102.369 
102.786 
103.187 
103.574 
103.951 
104.044 


88.868 
88.868 
88.868 


SCANDIUM FLUORIDE 


S  -(G-H298)/T 


J/(K mol) 


97.906 

98.424 
123.677 
144.408 
161.839 
176.835 
189.982 
201.682 
212.224 
221.819 
230.625 
238.765 
246.335 
253.412 
260.059 
266.326 
PPPS 
273.691 

34.318 
308.009 
311.588 
316.147 


H H-H298 G AH; AG; 
il kJ / mol 
97.906  -—1611.677 0.000 -1640.868 -1611.677 -—1539.844 
97.907 -—1611.522 0.155 -1641.049 -1611.656 -1539.398 
101.302 -1602.727 8.950 -1652.198 -1610.272 -1515.509 
107.914 -—1593.430 18.247 -1665.634 -1608.674 -1492.002 
115.488  -1583.866 27.811 -1680.970 —1607.034 -1468.822 
123.206 -1574.136 37.541 -1697.921 -1605.414 -1445.915 
130.748 -—1564.290 47.387 -1716.275 -1603.845 -1423.237 
137.991 -1554.355 57.322 -1735.869 -—1602.343  -1400.752 
144.896 -1544.349 67.328 -1756.573 -—1600.923  -1378.430 
151.460 -1534.282 77.395 -1778.283 -1599.595  -1356.246 
157.695 -1524.161 87.516 -—1800.911 -1598.372  -1334.178 
163.622 -1513.991 97.686 -—1824.385 -1597.262 -1312.207 
169.263 -1503.776 107.901 -1848.645 -1596.277 -1290.318 
174.639 -1493.518 118.159 -1873.636 -1595.426 -1268.494 
179.772 -1483.219 128.458 -1899.313 -1594.719 -1246.723 
184.681 -1472.881 138.796 -1925.635 -—1598.480 -—1224.752 
189.383 -1462.505 149.172 -1952.567 -1598.245 -1202.775 
190.528 -1459.905 151.772 -1959.391 -1612.279 -1197.181 
62.630 
190.528  -1397.275 214.402 -1959.391 -1549.649 -1197.181 
195.237 -1390.609 221.068 -1982.627 -1550.603 -1182.677 
201.169 -1381.723 229.954 -2014.016 -1551.887 -1163.279 


1311 


ScF3 


log Ky 
[ = 


269.774 
268.033 
197.905 
155.868 
127.872 
107.895 
92.928 
81.298 
72.002 
64.403 
58.075 
52.725 
48.142 
44.173 
40.701 
37.632 
34.904 
34.265 


34.265 
32.514 
30.382 


] 


ei2 


ScF3{[g] 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase ml 1S 


GAS Pa2 


— 


Pa2 


S 


J/(K mol) 


304.579 
304.999 
325.398 
342.104 
356.135 
368.199 
378.770 
388.175 
396.647 
404.355 
411.430 
417.968 
424.047 
429.730 
435.066 
440.098 
444.859 


SCANDIUM FLUORIDE (GAS) 


—(G-H298)/T H H—-H298 G 

I kJ / mol 
304.579 -1235.535 0.000 -1326.345 
304.580 -1235.410 0.125 -1326.909 
307.324 -1228.305 7.230 -1358.465 
312.662 -1220.814 14.721 -1391.866 
318.769 -1213.115 22.420 -1426.797 
324.989 -1205.288 30.247 -1463.027 
331.065 -1197.371 38.164 -1500.387 
336.897 -1189.385 46.150 -1538.743 
342.456 -1181.344 54.191 -1577.991 
347.7388 -1173.256 62.279 -1618.047 
352.755 -1165.125 70.410 -1658.841 
357.523 -1156.957 78.578 -1700.315 
362.060 -1148.753 86.782 -1742.419 
366.384 -1140.516 95.019 -1785.111 
370.511 -1132.247 103.288 -—1828.353 
374.458 -1123.948 111.587 -1872.114 
378.238 -1115.618 119.917 -1916.364 


AH; AG; 
~1235.535 -1225.321 
~1235.544 -1225.258 
~1235.850 -1221.776 
~1236.058 -1218.234 
~1236.283 -1214.649 
~1236.566 -1211.021 
~1236.926 -1207.348 
~1237.373 -1203.625 
~1237.918 -1199.847 
~1238.569 -1196.010 
~1239.336 -1192.108 
~1240.228 -1188.137 
~1241.254 -1184.092 
~1242.424 -1179.969 
-1243.747 -1175.763 
=4249.547) #1171231 
~1251.359 -1166.572 


101.951 


log K; 
[mcr] 


214.671 
213.336 
159.548 
127.268 
105.745 
90.368 
78.832 
69.857 
62.674 
56.794 
51.891 
47.740 
44.179 
41.090 
38.385 
35.988 
33.853 


58.963 


Phase 


SOL 


T 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL 


a dS 


Kul 


== 


SCANDIUM NITRIDE 


S  ~(G-H298)/T H 


J/(K mol) 


29.706 
29.936 
41.423 
51,155 
59.489 
66.756 
73.198 
78.987 
84.250 
89.081 
93.550 
97.714 
101.616 
105.290 
108.766 
112.067 
115.212 
118.219 
121.100 


Remarks 


Kul 


H-H298 


G 


a 


29.706  -313.800 
29.707, = —313.731 
31.239 —309.726 
34.276 —305.360 
37.800 -—300.787 
41.429 —296.071 
45.005 —-291.246 
48.464 —286.330 
51.784 —281.334 
54.958 —276.265 
51.990) S— 271-128 
60.887. -265.925 
63.658 —260.660 
66.313 —255.334 
68.858 —249.948 
71.304 —244.502 
73.656 —238.999 
75.923  —233.438 
78.114 — 227.821 


MPT= 2923. 


0.000 

0.069 

4.074 

8.440 
13.013 
17.729 
22.554 
27.470 
32.466 
37.535 
42.672 
47.875 
53.140 
58.466 
63.852 
69.298 
74.801 
80.362 
85.979 


kJ / mol 


— 322.657 
= S22 (fae 
— 326.296 
— 330.938 
— 336.480 
— 342.800 
—349.804 
— 357.418 
— 365.584 
— 374.254 
— 383.388 
- 392.953 
— 402.922 
— 413.269 
— 423.973 
— 435.016 
— 446.381 
— 458.054 
— 470.021 


AH, AG; 
-313.800  -—283.764 
-313.806 -—283.578 
-313.850 —273.483 
-313.608 -—263.416 
-313.240 -—253.410 
-—312.830 -243.471 
-—312.428 -—233.590 
—312.061 — 223.758 
—311.751 — 213.964 
Silo — 204.197 
-—311.353 -194.449 
—311.288 —-184.711 
SCH e) | SAS 
—OSililt/Oume— 1OOKZ29 
3 lil 40 ame LOOLE/A 
-316.460 -—145.454 
=Gd\7. 108 9 = 1d0:379 
-331.896 -—124.573 
— 332.495  -113.646 


1313 


1314 


Sc203 SCANDIUM OXIDE 

Phase  T cm S  -(G-H298)/T H H-H298 G 
ic. ——— = sk mel Tae kJ. / mol 

SOL 298.15 94217 76.998 76.998 -1908.820 0.000 -1931.777 
300.00 94.548 77.582 77.000 -1908.645 0.175 -1931.920 
400.00 106.594 106.656 80.882 -1898.511 10.309 -1941.173 
500.00 112.795 131.170 88.556 -1887.513 21.307 -1953.098 
600.00 116.694 152.103 97.446 -1876.026 32.794 -1967.288 
700.00 119.507 170.312 106.583 -1864.210 44.610 -1983.428 
800.00 121.741 186.421 115.575 -1852.144 56.676 -2001.280 
900.00 123.639 200.872 124.264 -1839.873 68.947 -2020.657 
1000.00 125.327 213.987 132.590 -1827.423 81.397 -2041.410 
1100.00 126.879 226.006 140.544 -1814.812 94.008 -2063.418 
1200.00 128.338 237.109 148.134 -1802.050 106.770 -2086.581 
1300.00 129.731 247.437 155.380 -1789.146 119.674 -2110.814 
1400.00 131.076 257.100 162.304 -1776.106 132.714 -2136.046 
1500.00 132.387 266.189 168.930 -1762.932 145.888 -2162.215 
1600.00 133.670 274.774 175.280 -1749.629 159.191 -2189.267 
1700.00 134.933 282915 181.374 -1736.199 172.621 -2217.155 
1800.00 136.180 290.663 187.232 -1722.643 186.177 -2245.837 
1900.00 137.414 298.059 192.872 -1708.963 199.857 -2275.276 
2000.00 138.638 305.139 198.309 -1695.161 213.659 -2305.439 
2100.00 139.853 311.933 203.559 -1681.236 227.584 -2336.294 
2200.00 141.061 318.466 208.635 -1667.190 241.630 -2367.816 
2300.00 142.264 324.763 213.548 -1653.024 255.796 -2399.980 
2400.00 143.461 330.843 218.309 -1638.738 270.082 -2432.762 
2500.00 144.655 336.724 222.929 -1624.332 284.488 -2466.142 
2600.00 145.845 342.421 227.416 -1609.807 299.013 -2500.100 
2700.00 147.032 347.947 231.778 -1595.163 313.657 -2534.620 
2762.00 147.767 351.294 234.423 -1586.024 322.796 -2556.297 

47.353 130.790 

LIQ 2762.00 200.832 398.647 234.423 -1455.234 453.586 -2556.297 
2800.00 200.832 401.391 236.671 -1447.602 461.218 -2571.498 
2900.00 200.832 408.439 242.473 -1427.519 481.301 -2611.991 
3000.00 200.832 415.247 248.119 -1407.436 501.384 -2653.178 


References 
Phase mn AS Cc. 


SO}L. Nb1 Pal 
LIQ Pal Pal 


AH AG; 
-1908.820 -1819.372 
-—1908.822 -1818.817 
-1908.324 -1788.864 
-—1907.224 -1759.120 
—1905.904 -1729.621 
-1904.540 -1700.348 
-—1903.215 -—1671.269 
-1901.975 -1642.352 
-1900.849 -1613.566 
-—1899.862 -1584.887 
—1899.034 -1556.290 
—1898.385 -1527.756 
-1897.936 -1499.264 
—1897.707 -—1470.797 
-—1897.719 -—1442.338 
—1906.620 -1413.392 
-—1907.483 -—1384.353 
-1936.450 -—1353.900 
=937. 136" = 1329.22) 
—1937.734 -—1292.510 
—1938.246 -—1261.773 
=1938.670 -—T23-095 
-—1939.008 -—1200.239 
—1939.260 -—1169.452 
—1939.424 —1138.656 
93950 me OMGOO 
=1939.505 —1088.758 
—1808.715 -—1088.758 
-1806.692 -1078.867 
-1801.391 -1052.967 
-1796.118 -—1027.249 


137.910 


log K; 
ea 


318.746 
316.684 
233.602 
183.774 
150.577 
126.882 
109.123 
95.320 
84.284 
75.260 
67.744 
61.386 
55.938 
51.218 
47.087 
43.428 
40.173 
37.221 
34.559 
32.149 
29.958 
2ee 
26.123 
24.434 
22.876 
21.433 
20.590 


20.590 
20.127 
18.966 
17.886 


1315 


78.960 SELENIUM Se 

Phase T C, S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K] J/(K mol) 1 kJ / mol ipo 

SOL-G 298.15 25.376 42.258 42.258 0.000 0.000 — 12.599 0.000 0.000 0.000 
300.00 25.422 42.416 42.259 0.047 0.047 — 12.678 0.000 0.000 0.000 
400.00 27.932 50.073 43.286 olf is) PA TAKS) —17.314 0.000 0.000 0.000 
493.00 30.267 56.147 45.152 5.421 5.421 — 22.260 0.000 0.000 0.000 

11.882 5.858 

LIQ 493.00 35.146 68.030 45.152 11.279 11.279 — 22.260 0.000 0.000 0.000 
500.00 35.146 68.525 45.475 11.525 iieo25 —22./38 0.000 0.000 0.000 
600.00 35.146 74.933 49.867 15.040 15.040 — 29.920 0.000 0.000 0.000 
700.00 35.146 80.351 53.845 18'554" ~~ 18.554 — 37.691 0.000 0.000 0.000 
800.00 35.146 85.044 57.458 22.069 22.069 — 45.966 0.000 0.000 0.000 
900.00 35.146 89.183 60.758 Ae EAS oyere! — 54.682 0.000 0.000 0.000 
1000.00 35.146 92.886 63.789 29.098 29.098 — 63.789 0.000 0.000 0.000 
1007.00 35.146 93.132 63.992 29.344 29.344 — 64.440 0.000 0.000 0.000 

References 

Phase H/S C; Remarks 

SOL-G Mi1 Mi4 hexagonal, grey Se 

LIQ Mit Mit Hu1,e BPT=1007. GAS(Se2),L=54.652kJ / NBPT=958. GAS(Se5+Se2+Se) 

78.960 SELENIUM (GAS) Se[g] 

Phase V Cy S —(G—-H298)/T H H—-H298 G AHy AGy log K; 
[K ] J/(K mol) I) {I kJ / mol ] [ - 

GAS 298.15 20.878 176.716 176.716 235.350 0.000 182.662 235.350 195.261 — 34.209 
300.00 20.893 176.845 176.716 235.389 0.039 182.335 235.342 195.013 -33.955 
400.00 21.491 182.947 177.544 237.911 2.161 164.332 234.796 181.647 -23.721 
500.00 21.849 187.784 179.125 239.679 4.329 145.787 228.154 168.525 -17.606 
600.00 Pye \ WW 191.791 180.912 241.878 6.528 126.803 226.838 156.723 -13.644 
700.00 22.330 195.217 182.716 244.100 8.750 107.448 225.546 145.140 -10.830 
800.00 22.525 198.211 184.470 246.343 10.993 87.774 224.274 133.740 -—8.732 
900.00 22.706 200.875 186.148 248.605 13.255 67.817 223.021 122.499 —7.110 
1000.00 22.878 203.276 187.742 250.884 15.534 47.608 221.786 111.396 =6.819 
1100.00 23.045 205.465 189.255 253.180 17.830 27.169 167.256 105.371 — 5.004 
1200.00 23.207 207.477 190.691 255.493 20.143 6.521 167.501 99.734 -—4.341 
1300.00 23.368 209.341 192.055 257.822 22.472 -14.321 167.774 94.076 —3.780 
1400.00 23.526 211.078 193.352 260.166 24.816 — 35.343 168.075 88.396 —3.298 
1500.00 23.682 212.707 194.589 2621521 lA — 56.533 168.404 82.693 — 2.880 
1600.00 23.838 214.240 195.770 264.903 29.553 —77.882 168.761 76.967 —2.513 
1700.00 23.993 215.690 196.899 267.294 31.944 — 99.379 169.146 71.219 —2.188 
1800.00 24.147 217.066 197.982 269.701 34.351 =121.017 169.559 65.446 eek 
1900.00 24.300 218.375 199.021 272.124 36.774 — 142.790 170.001 59.650 — 1.640 
2000.00 24.453 219.626 200.020 274.561 - 39.211 — 164.690 170.471 53.831 — 1.406 

References 

Phase H/S Cy 

GAS Mit Mit 


] 


1316 


Se2[g] 


Phase T 


NL ca rs 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase AAS 


GAS Mit 


Mit 


S 


J/(K mol) 


243.618 
243.872 
255.829 
265.234 
272.948 
279.465 
285.095 
290.042 
294.446 
298.410 
302.008 
305.300 
308.329 
311.132 
313.739 
316.171 
318.450 
320.592 
322.611 


SELENIUM (GAS) 


—(G—-H298)/T H H-H298 G 

kJ / mol 
243.618 138.185 0.000 65.550 
243.619 138.261 0.076 65.099 
245.243 142.420 4.235 40.088 
248.334 146.635 8.450 14.018 
251.813 150.866 12.681 —12.903 
255.310 155.093 16.908 — 40.532 
258.689 159.310 Zien — 68.767 
261.904 163.509 25.324 —97.528 
264.942 167.689 29.504 — 126.757 
267.807 171.848 33.663 — 156.403 
270.510 175.983 37.798 — 186.427 
273.061 180.095 41.910 —216.794 
275.474 184.183 45.998 — 247.478 
277.758 188.246 50.061 — 278.453 
279.927 192.284 54.099 — 309.698 
281.988 196.296 58.111 — 341.195 
283.951 200.283 62.098 — 372.927 
285.824 204.245 66.060 — 404.880 
287.613 208.180 69.995 — 437.041 


AH; AG; 
138.185 90.749 
138.167 90.455 
136.990 74.717 
123.585 59.493 
120.787 46.938 
117.985 34.851 
115.172 23.166 
112.343 11.835 
109.494 0.820 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


157.920 


log Ky 
[ = 


— 15.899 
— 15.750 
=OV7o7, 
—6.215 
-— 4.086 
- 2.601 
=1,513 
— 0.687 
- 0.043 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 


] 


236.880 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nf S 


GAS Mit 


[ee 


Mit 


SELENIUM 


S  ~(G+H298)/T H 


(GAS) 


H-H298 


G 


J/(K mol) it 


315.039 315.039 176.146 
315.389 315.040 176.251 
331.883 317.280 181.987 
344.913 321.549 187.828 
355.683 326.366 193.736 
364.868 331.226 199.695 
372.884 335.943 205.698 
380.000 340.450 211.740 
386.404 344.731 217.819 
392.230 348.788 223.932 
397.578 352.634 230.079 
402.525 356.284 236.259 
407.129 359.753 242.472 
411.437 363.057 248.716 
415.487 366.208 254.992 
419.311 369.221 261.300 
422.934 372.105 267.639 
426.378 374.871 274.009 
429.661 377.530 280.410 


0.000 
0.105 
5.841 
11.682 
17.590 
23.549 
29.552 
35.594 
41.673 
47.786 
53.933 
60.113 
66.326 
72.570 
78.846 
85.154 
91.493 
97.863 
104.264 


kJ / mol 


82.217 
81.634 
49.234 
15.372 

— 19.674 
=55.712 
— 92.609 
— 130.259 
— 168.585 
—20se02i 
— 247.015 
— 287.023 
— 327.508 
— 368.439 
— 409.787 
— 451.529 
— 493.643 
— 536.110 
— 578.913 


AH AG, 
176.146 120.015 
176.110 119.667 
173.843 VOWEL 
153.253 83.584 
148.617 70.087 
144.033 57.362 
139.492 45.291 
134.991 33.786 
130.525 22.781 
— 33.839 27.084 
— 33.896 32.625 
— 33.884 38.169 
— 33.803 43.708 
— 33.653 49.240 
— 33.434 54.760 
—33.145 60.263 
— 32.786 65.748 
= 32.358 71.210 
—31.861 76.649 


1318 


Se4{g] 


Phase li 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase lal fs 


GAS Mit 


== 


Mit 


J/(K mol) 


379.205 
379.702 
402.997 
421.257 
436.255 
448.973 
460.011 
469.759 
478.486 
486.386 
493.602 
500.243 
506.393 
onan -40) 
517.478 
522.513 
527.260 
531.752 


SELENIUM (GAS) 


S —(G-H298)/T H H-H298 G 

tl kJ / mol 
379.205 183.259 0.000 70.199 
379.206 183.408 0.149 69.497 
382.374 191.508 8.249 30.309 
388.391 199.692 16.433 — 10.936 
395.155 207.919 24.660 — 53.834 
401.958 216170: 32.971 -98.112 
408.540 224.435 41.176 -143.573 
414.811 232.712 49.453 -190.071 
420.750 240.995 57.736 -237.491 
426.363 249.284 66.025  -285.741 
431.670 257.577 74.318  -—334.745 
436.693 265.873 82.614 -384.442 
441.455 274.172 90.913 -434.778 
445.977 282.473 99.214  -485.706 
450.280 290.776 107.517 -537.189 
454.383 299.081 115.822 -—589.191 
458.301 307.387 124.128 -—641.682 
462.049 315.694 132.435 -694.635 
465.642 324.002 140.748 -748.025 


536.013 


AH; AG; 
183.259 120.596 
183.220 120.208 
180.649 99567, 
jSan9e 80.014 
147.761 65.847 
141.953 52.654 
136.161 40.292 
130.379 28.656 
124.604 17.663 
-94.4114 27.065 
— 94.389 38.108 
— 94.317 49.147 
— 94.194 60.178 
—94.019 TAL USS) 
AB IS 82.206 
— 93.512 93.198 
— 93.180 104.172 
— 92.796 115.125 
= J27309 126.058 


315.840 


log K; 
a 


= 22d 
— 20.930 
— 13.002 
=87309 
—5./32 
=3.929 
- 2.631 
— 1.663 
- 0.923 
= ahs 
= 15659 
=1.975 
— 2.245 
-2.479 
— 2.684 
— 2.864 
— 3.023 
—3.165 
—3i292 


394.800 


Phase alt 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nh Ss 


GAS Mit 


(== 


C 


101.302 
101.384 
104.266 
105.605 
106.337 
106.781 
107.073 
107.275 
107.423 
107.534 
107.621 
107.691 
107.748 
107.795 
107.836 
107.871 
107.902 
107.929 
107.954 


Mi4 


J/(K mol) 


385.360 
385.986 
415.607 
439.034 
458.358 
474.786 
489.065 
501.689 
512.999 
523.243 
532.604 
541.221 
549.204 
556.640 
563.598 
570.136 
576.303 
582.138 
587.674 


Remarks 


SELENIUM (GAS) 
S —(G-H298)/T H H-H298 G 
kJ / mol 
385.360 138.072 0.000 PSS NTT 
385.362 138.259 0.187 22.464 
389.380 148.563 10.491 — 17.680 
397.051 159.064 20.992 — 60.453 
405.705 169.664 31.592 -105.351 
414.430 180.321 42.249  —-—152.029 
422.886 191.015 529438 -200.237 
430.954 201.733 63.661 — 249.787 
438.603 212.468 74.396  -300.531 
445.839 223.217 85.145  -352.351 
452.685 233.974 95.902  -405.150 
459.169 244.740 106.668  -—458.847 
465.318 255.512 117.440  -513.373 
471.161 266.289 128.217 -568.670 
476.723 277.071 138.999 -624.685 
482.028 287.856 149.784 -681.375 
487.096 298.645 160.573  -738.700 
491.946 309.437 171.365 -—796.625 
496.595 320.231 182.159 -855.118 
BPT= 1587. LIQ to GAS (Se5), L= 5.41 kJ 


Hu1,e 


AHy AG; 
138.072 86.174 
138.025 85.852 
134.989 68.892 
101.439 53.235 

94.466 44.250 

87.551 36.428 

80.672 29.595 

73.817 23.622 

66.979 18.412 

— 206.403 38.656 
— 205.984 60.916 
— 205.498 83.139 
— 204.945 105.321 
— 204.326 127.462 
— 203.639 149.559 
— 202.885 171.6114 
— 202.064 193.617 
SAU SI TAS ZN ORONS 
— 200.220 237.485 


1320 


Se6[g] 


Phase Y 


ELS Pe ree aces 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ads 


GAS Mit 


Cp 


126.260 
126.342 
129.229 
130.568 
131.299 
131.743 
132.033 
132.234 
132.379 
132.489 
132.574 
132.641 
132.696 
132.742 
132.780 
132.814 
132.842 
132.868 
132.891 


Mit 


S 


J/(K mol) 


433.614 
434.395 
471.196 
500.193 
524.069 
544.345 
561.957 
577.520 
591.460 
604.083 
615.615 
626.229 
636.061 
645.218 
653.786 
661.837 
669.429 
676.612 
683.428 


SELENIUM (GAS) 


—(G—-H298)/T H H-H298 G AH; AG 
kJ / mol 
433.614 135.143 0.000 5.861 135.143 81.457 
433.616 NGO TOvAIA 0.234 5.058 135.095 81.124 
438.614 148.176 13.033 — 40.303 131.888 63.584 
448.133 161.173 26.030 — 88.923 92.023 47.502 
458.858 174.270 39.127 -—140.172 84.032 39.350 
469.658 187.423 52.280 — 193.618 76.099 32.531 
480.119 200.613 65.470 — 248.952 68.201 26.846 
490.094 213.827 78.684 —305.941 60.328 22.150 
499.545 227.058 91.915 — 364.402 52.471 18.329 
508.484 240.302 105.159 -—424.189 -275.241 45.020 
516.938 253.555 118.412 —485.183 -—274.395 74.097 
524.942 266.816 131.673 -—547.282  -273.470 103.102 
DOZOoe 280.083 144.940 -610.402 -272.466 132.031 
539.743 ZI SOOO S 2 12 -—674.471 —-271.383 160.887 
546.606 306.631 171.488 -—739.426  -270.221 189.667 
553.150 319.911 184.768 -—805.211 -268.979 218.373 
559.401 333.194 198.051 —871.778 -—267.657 247.003 
565.382 346.479 211.336 -—939.084  -266.255 21D Son 
571.116 359.767 224.624 -1007.088 -264.774 304.035 


473.760 


log Ky 
[ — 


- 14.271 
-— 14.125 
— 8.303 
- 4.963 
-— 3.426 
—2.427 
=TiSS 
— 1.286 
—0.957 
= 2 oo 
—3.229 
-4.143 
— 4.926 
- 5.603 
=6.192 
-6.710 
-7.168 
-7.5/6 
-7.941 


] 


552.720 


Phase ili 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase maf Ss 


GAS Mit 


Cp 


148.490 
148.605 
152.637 
154.509 
155.531 
156.152 
156.559 
156.841 
157.046 
157.201 
157.322 
157.418 
157.496 
157.562 
157.618 
157.666 
157.708 
157.745 
157.779 


Mit 


S 


J/(K mol) 


486.458 
487.376 
530.762 
565.047 
593.316 
617.341 
638.221 
656.678 
673.214 
688.190 
701.873 
714.470 
726.138 
737.007 
747.178 
756.735 
765.748 
774.275 
782.368 


SELENIUM (GAS) 
—(G—-H298)/T H H-H298 G AH; 
kJ / mol 
486.458 143.930 0.000 -—1.107 143.930 
486.460 144.205 0.275 —2.008 143.876 
492.348 159.296 15.366 —53.009 140.293 
503.580 174.663 30.733 -—107.860 93.988 
516.249 190.170 46.240  -165.820 84.893 
529.018 205.756 61.826  -226.382 75.878 
541.392 221.393 77.463  -289.183 66.912 
553.196 237.064 93.134  -353.946 57.981 
564.385 252.759 108.829  -420.455 49.074 
574.970 268.472 124.542 -—488.537 -—332.995 
584.983 284.198 140.268 -558.050 -331.744 
594.466 299.935 156.005  -628.875 -330.398 
603.459 SS 6Silmeelialevon -700.913 -328.960 
612.004 331.4384 187.504 -774.076 -327.427 
620.138 347.193 203.263 -848.291 -325.801 
627.895 362.957 219.027  -923.491 -324.080 
635.305 378.726 234.796 -999.620 -322.266 
642.397 394.499 250.569 -1076.625 -320.358 
649.195 410.275 266.345 -1154.460 -318.356 


87.088 
86.736 
68.191 
51.303 
43.622 
37.458 
32.581 
28.827 
26.065 
58.874 
94.443 
129.905 
165.260 
200.508 
235.651 
270.690 
305.625 
340.456 
375.184 


1322 


Se8/g] 


Phase T 


AS (ied 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl IS 


GAS Mit 


Cp 


173.905 
174.014 
177.853 
179.635 
180.608 
181.198 
181.584 
181.851 
182.045 
182.191 
182.305 
182.395 
182.468 
182.530 
182.581 
182.626 
182.664 
182.699 
182.729 


Mi 


S 


J/(K mol) 


531.268 
532.344 
583.010 
622.910 
6508/50 
683.644 
707.866 
729.270 
748.441 
765.799 
781.656 
796.252 
809.772 
822.363 
834.145 
845.215 
855.655 
865.532 
874.904 


SELENIUM (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
531.268 154.808 0.000 -—3.590 
BON | 22 155.130 0.322 -4.573 
538.153 WES, 17.943 —60.453 
551.256 190.635 35.827 -120.820 
566.016 208.651 53.843 -184.802 
580.878 226.744 71.936 -251.807 
595.271 244.884 90.076 —321.409 
608.994 263.057 108.249 -393.286 
621.997 281.252 126.444 — 467.189 
634.293 299.464 144.656 —542.914 
645.922 317.689 162.881 — 620.299 
656.932 335.924 181.116  -699.204 
667.372 354.168 199.360 -779.513 
677.290 372.418 217.610 —861.127 
686.729 390.673 235.865 —943.959 
695.730 408.934 254126 -1027.932 
704.327 427.198 272.390 -1112.981 
2.004 445.466 290.658 -1199.045 
720.439 463.738 308.930 -1286.070 


AH, AG 
154.808 97.205 
154.754 96.848 
151.033 78.062 

98.435 61.081 

88.335 54.560 

78.311 49.725 

68.335 46.322 

58.391 44.168 

48.470 43.120 

— 387.926 82.698 
— 386.244 125.408 
— 384.457 167.974 
— 382.564 210.398 
— 380.566 252.684 
— 378.462 294.833 
— 376.252 336.846 
— 373.936 378.727 
SSIES: 420.476 
— 368.983 462.095 


631.680 


log K; 
[ = 


— 17.030 
— 16.863 
— 10.194 
— 6.381 
—4.750 
-3.710 
—3.025 
—2.563 
Ze 
=3,921 
—5.459 
-6.749 
-—7.850 
—8.799 
=0)020 
— 10.350 
— 10.990 
— 11.560 
= 2.069 


] 


238.768 


Phase a 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mAs 


GAS Mit 


(=== 


Mit 


S  -(G-H298)/T 


J/(K mol) 


317.089 
317.432 
333.570 
346.272 
356.725 
365.599 
373.306 
380.116 
386.216 
391.739 
396.784 
401.428 
405.730 
409.736 
413.485 
417.007 
420.329 
423.472 
426.454 


SELENIUM DIBROMIDE (GAS) 


H H-H298 G 

kJ / mol 
317.089 — 20.920 0.000 -—115.460 
317.090 — 20.817 0.103  -116.047 
319.283 — 15.205 5.715 -148.633 
323/455 -9.512 11.408 — 182.648 
328.155 -—3.778 17.142 —217.813 
332.886 1.979 22.899 -253.940 
337.467 Mother 28.671 — 290.894 
341.835 13.5383 34.4538 -—328.572 
345.974 19.322 40.242 -366.894 
349.887 25.117 46.037 -405.796 
353.588 30.915 51.835  —445.225 
357.092 36.717 57.637 -485.139 
360.414 42.522 63.442  -525.500 
363.570 48.329 69.249 -566.275 
366.574 54.137 75.057 -607.438 
369.438 59.947 80.867 -648.965 
372.174 65.759 86.679  -690.833 
374.792 71.572 92.492 -733.024 
377.301 77.386 98.306 -—775.522 


1323 


SeBr2{(g] 
AH; AG; log Ky 
‘ee 
— 20.920 — 57.480 10.070 
—21.004 —57.706 10.048 
—52.542 -— 63.502 8.293 
—59.351 — 66.057 6.901 
— 60.850 — 67.258 5.855 
— 62.343 — 68.207 5.090 
— 63.833 — 68.943 4.502 
— 65.323 -— 69.493 4.033 
— 66.814 —69.876 3.650 
—121.619 —65.156 3.094 
— 121.667 —60.021 2.613 
— 121.707 —54.882 2.205 
— 121.738 — 49.740 1.856 
— 121.760 —44.597 R558 
-—121.773 —39.452 1.288 
-—121.776 — 34.307 1.054 
—121.771 — 29.162 0.846 
— 121.757 —24.017 0.660 
— 121.733 — 18.873 0.493 


] 


1324 


Se2Br2{(g] 


Phase ai 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ads 


GAS Mit 


_——= 


Mit 


DISELENIUM DIBROMIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) ie kJ / mol 
378.134 378.134 29.288 0.000 —83.453 
378.627 378.135 29.485 0.147 84.153 
401.807 381.285 37.497 8.209 -123.226 
420.051 387.278 45.674 16.386 -164.351 
435.082 394.030 53.919 24.631  -207.130 
447.862 400.830 62.211 32.923  -251.293 
458.981 407.419 70.538 41.250 -296.647 
468.824 413.705 78.895 49.607 -343.047 
477.657 419.666 87.278 57.990  -390.378 
485.670 425.308 95.686 66.398 438.551 


493.005 430.648 104.117 74.829  -487.490 
499.771 435.708 WIAs) {838)748)1 — 537.133 
506.050 440.511 121.042 91.754 -587.428 
511.910 445.078 129.535 100.247 -638.329 
517.404 449.428 138.049 108.761 — 689.798 
522.577 453.581 146.582 117.294 -741.799 
527.466 457.551 155.135 125.847 -794.304 
532.101 461.354 163.707 134.419  -847.284 
536.507 465.002 172.299 143.011 — 900.716 


AH AG; 
29.288 — 12.873 
29.201 — 13.134 
= 21000 — 20.781 
— 15.690 =20.020 
—16.192 — 26.654 
— 20.665 — 27.869 
— 23.115 — 28.730 
— 25.545 — 29.286 
= 27-956 =2915i2 
— 136.973 SLAW 
— 136.458 =9'0/2 
— 135.903 1.522 
— 135.309 12.071 
— 134.676 22.576 
— 134.003 33.038 
— 133.289 43.456 
— 132.537 53.831 
— 131.744 64.164 
— 130.911 74.453 


317.728 


log Ky 
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149.865 SELENIUM DICHLORIDE (GAS) SeCl2[g] 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [= (emo) ih Ih kJ / mol ] [ - 
GAS 298.15 53.545 295.709 295.709 — 33.472 0.000 -— 121.638 —33.472 —42.516 7.449 
300.00 53.600 296.040 295.710 — 33.373 0.099 — 122.185 — 33.483 -—42.572 7.412 
400.00 syiershs} 311.764 297.841 — 27.903 5.569 — 152.608 —34.147 — 45.507 5.943 
500.00 56.435 324.264 301.919 — 22.299 Hilal — 184.431 — 40.925 — 48.166 5.032 
600.00 56.932 334.602 306.529 — 16.629 16.843 — 217.390 — 42.404 —49.475 4.307 
700.00 57.236 343.402 311.184 — 10.919 22A598 — 251.301 — 43.886 —50.537 SETA 
800.00 57.438 351.059 315.700 —5.185 28.287 — 286.032 —45.372 —51.386 BUGS 
900.00 57.581 357.833 320.012 0.567 34.039 — 321.483 — 46.860 —52.048 3.021 
1000.00 57.687 363.906 324.103 6.330 39.802 -—357.575 — 48.353 —52.544 2.745 
1100.00 57.769 369.408 327.976 12.103 45.575 -—394.245 -103.159 — 47.937 2.276 
1200.00 57.835 374.437 331.641 17.884 51.356 —431.441 -103.211 — 42.915 1.868 
1300.00 57.889 379.069 335.113 23.670 57.142 -—469.119  -103.253 — 37.888 1.522 
1400.00 57.934 383.360 338.408 29.461 62.933 -—507.244 -103.287 — 32.859 1.226 
1500.00 57.974 387.359 341.540 35.257 68.729 —545.782 -103.312 —27.827 0.969 
1600.00 58.008 391.102 344.522 41.056 74.528 -—584.707 -103.328 — 22.794 0.744 
1700.00 58.039 394.619 347.366 46.858 80.330 —623.995 -103.335 — 17.761 0.546 
1800.00 58.067 397.937 350.084 52.663 86.135 —663.624 -103.333 -12.727 0.369 
1900.00 58.093 401.078 352.686 58.472 91.944 -—703.576 -103.323 -7.693 0.212 
2000.00 yeh 11 17/ 404.058 S}5}oy Its 64.282 97.754 —743.834 -103.305 —2.661 0.069 
References 
Phase is Cy 
GAS Mit Mit 
220.771 SELENIUM TETRACHLORIDE SeCl4 
Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) | I kJ / mol ] [ - 
SOL 298.15 133.879 194.556 194.556 — 188.698 0.000 -—246.705 -188.698 — 101.061 17.705 
300.00 133.988 195.384 194.559 — 188.450 0.248 —247.066 -188.623 — 100.518 17.502 
400.00 139.879 234.737 199.884 —174.757 13.941 —268.652 -184.531 —71.764 9.371 
500.00 145.771 266.583 210.136 — 160.474 28.224 —293.766 -186.201 -—43.973 4.594 
600.00 151.662 293.681 221.856 -— 145.603 43.095 —321.811 -182.114 — 15.903 1.385 
References 
Phase H/S Cy 
SOL Mit Mit,e 


] 
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Se2Cl2 DISELENIUM DICHLORIDE 228.825 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (Komal) ] kJ / mol [ = 

LIQ 298.15 127.194 246.856 246.856 — 83.680 0.000 — 157.280 — 83.680 — 65.559 11.486 
300.00 127.194 247.643 246.858 — 83.445 0.235 — 157.738 — 83.601 —65.447 11.395 
400.00 127.194 284.234 251.847 —70.725 12.955 — 184.419 -—79.685 —60.003 7.836 
500.00 127.194 312.617 261.268 —58.006 25.674 — 214.314 — 88.157 —55.311 5.778 
600.00 127.194 335.807 271.818 — 45,287 38.393 — 246.771 —86.102 — 48.936 4.260 
700.00 127.194 355.414 282.395 - 32.567 Piles — 281.357 — 84.088 — 42.902 3.201 

References 

Phase H/S Cp Remarks 

LIQ Mit e Mi1,e DEG@., BRT= 64572, E= 45:76) kd 

Se2Cl2[g] DISELENIUM DICHLORIDE (GAS) 228.825 

Phase i C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] (eee mol) ] kJ / mol ] [ - 

GAS 298.15 77.748 353.909 353.909 —21.757 0.000 —127.275 —21.757 — 35.554 6.229 
300.00 77.814 354.390 353.910 —21.613 0.144 — 127.930 —21.770 — 35.639 6.205 
400.00 80.168 377.143 356.996 — 13.698 8.059 — 164.556 — 22.658 —40.140 5.242 
500.00 81.340 395.170 362.891 —5.617 16.140 — 203.203 —35.768 —44 200 4.618 
600.00 82.047 410.068 369.548 22555 24.312 — 243.486 — 38.261 — 45.651 3.974 
700.00 82.534 422.754 376.265 10.785 32.542 — 285.143 — 40.736 — 46.687 3.484 
800.00 82.904 433.800 382.782 19.058 40.815 — 327.982 — 43.198 — 47.369 3.093 
900.00 83.206 443.582 389.004 27.363 49.120 —371.861 — 45.647 — 47.744 PETA 
1000.00 83.466 452.363 394.908 35.697 57.454 — 416.665 — 48.083 — 47.846 2.499 

References 

Phase ad § Cy 

GAS Mil Mit 


] 


97.958 


Phase aT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mn fs 


GAS Mit 


—= 


Mi1 


S  -(G-H298)/T 


J/(K mol) 


233.493 
233.693 
243.290 
251.037 
257.495 
263.020 
267.844 
272.123 
275.967 
279.457 
282.653 
285.600 
288.335 
290.888 
293.280 
295.531 
297.658 
299.673 
301.588 


SELENIUM FLUORIDE (GAS) 


H H-H298 G 

I. | kJ / mol 
233.493 — 41.840 0.000 -111.456 
233.494 — 41.780 0.060 -111.888 
234.789 — 38.440 3.400 -135.756 
237.289 — 34.966 6.874 -160.485 
240.134 — 31.423 10.417 — 185.920 
243.018 — 27.839 14.001 —211.953 
245.826 — 24,226 17.614 — 238.501 
248.515 — 20.593 21.247 — 265.503 
251.071 - 16.944 24.896 — 292.911 
253.496 — 13.282 28.558 — 320.685 
255.794 —9.610 32.230 — 348.793 
COTATI —5.927 35.913 -—377.207 
260.047 — 2.236 39.604 — 405.906 
262.019 1.463 43.303 — 434.868 
263.899 SE ITAD 47.010 —464.078 
265.694 8.883 50.723 -493.520 
267.411 12.604 54.444 — 523.180 
269.057 16.331 58.171 — 553.047 
270.636 20.064 61.904 —583.111 


AH AG, 
— 41.840 — 68.625 
— 41.856 — 68.791 
— 42.790 -77.633 
— 49.808 — 86.134 
= SI)! 7/ — 93.239 
=53.222 —100.057 
-—54.927 -—106.632 
SHelesye 1) ARES 
—§8.338 —119.163 
—113.356 —120.209 
ltd 6159 1s —120'821 
SN1S'862) 9 = 12164 
—114096 -121.983 
=114.316 —122.539 
—114.524  -123.080 
-—114.717  -—123.609 
14897 124127 
—115.062 -124.635 
SWNT S12s) SS 
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SeF2/g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nt fs 


GAS Mit 


Mit 


SELENIUM DIFLUORIDE (GAS) 


S —(G—-H298)/T H H-H298 G 
J/(K mol) il kJ / mol 
269.726 269.726 —31.254 0.000 -111.673 
270.022 269.727 — 31.166 0.088 -112.172 
284.408 271.661 — 26.155 5.099 -139.918 
296.212 275.428 -20.862 10.392 -168.968 
306.126 279.740 — 15.422 15.832 — 199.098 
314.642 284.132 -9.897 21.357 -230.147 
322.096 288.422 -4.314 26.940 -261.991 
328.719 292.538 1.309 32.563 -294.538 
334.676 296.459 6963" 387217 °9,£=327:718 
340.088 300.183 12.641 43.895 -361.455 
345.046 303.718 18.340 49.594 -395.715 
849'622407 307.075 24.056 55.310  -430.452 
353.869 310.268 29.788 61.042 -465.629 
357.833 313.308 35.534 66.788 -501.216 
361.549 316.208 41.292 72.546 — 537.187 
365.048 318.979 47.062 78.316 -573.519 
368.352 321.631 52.843 84.097 -610.190 
371.484 324.173 58.635 89.889 -647.183 
374.460 326.614 64.438 95.692  -684.482 


AH; AG; 
— 31.254 — 38.610 
=31.271 — 38.656 
— 32.141 — 40.987 
—39.021 — 43.004 
— 40.570 — 43.655 
— 42.109 — 44.047 
— 43.647 —44.219 
— 45.186 — 44.198 
— 46.727 — 44.006 
— 101.581 — 38.705 
-— 101.678 — 32.985 
— 101.764 —21.201 
— 101.839 = 2ilho22 
-— 101.902 — 15.783 
— 101.953 — 10.040 
— 101.991 — 4.295 
-— 102.015 1.453 
-— 102.027 7.202 
- 102.025 12.951 


116957, 


log K; 
fies 


] 


154.954 


Phase ls 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ml AS 


GAS Mit 


Cp 


TAMA, 
71.558 
85.310 
91.872 
95.605 
98.002 
99.687 
100.958 
101.972 
102.818 
103.550 
104.201 
104.794 
105.343 
105.859 
106.350 
106.821 
NO207 
107.719 


Mit 


J/(K mol) 


296.546 
296.987 
319.732 
339.551 
356.659 
371.588 
384.791 
396.609 
407.300 
417.060 
426.038 
434.353 
442.097 
449.346 
456.161 
462.594 
468.686 
474.474 


SELENIUM TETRAFLUORIDE (GAS) 
S —(G-H298)/T H H-H298 G 

[ kJ / mol 
296.546 -811.696 0.000 -900.111 
296.547 -811.564 0.132 -900.660 
299.555 -803.625 8.071 —931.518 
305.622 -794.731 16.965 -964.507 
312.736 -785.342 26.354 -999.338 
320.100 -—775.654 36.042 -1035.766 
327.377 -765.765 45.931 -1073.598 
334.425  -755.730 55.966 -1112.678 
341.186 —745.582 66.114 -1152.882 
347.646 -— 735.341 76.355 -1194.107 
353.810 —725.022 86.674 -1236.268 
359.690 -714.634 97.062  -—1279.293 
365.303 -704.184 107.512 -1323.120 
370.666  -693.677 118.019 -1367.696 
375.799 —683.116 128.580 -1412.974 
380.717 -—672.506 139.190 -1458.915 
385.437 —661.847 149.849 -1505.482 
389.972 -—651.142 160.554 -1552.642 
394.336 —640.392 171.304 -1600.367 


479.988 


AH AG; 
= 911.696, 9 —/66,080 
SENNA TAGs) C1015; 
—812.883 —750.969 
=819.526  —735:317 
—820.597 -718.371 
=621.524 © —701.259 
—822.362 -684.020 
—823.137 -—666.680 
— 823.864  -649.257 
—877.862  -—626.808 
—877.067 -—604.020 
—876.228 —581.300 
—875.347  —558.646 
—874.426  —536.056 
—873.464  -—513.529 
—872.463 -—491.064 
—871.423  -—468.659 
—870.344 —446.312 
—869.227 —424.023 
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SeF4([g] 


log Ky; 
[ = 


134.303 
133.426 
98.066 
76.818 
62.540 
52.329 
44.662 
38.693 
33.914 
29.765 
26.292 
23.357 
20.843 
18.667 
16.765 
15.089 
13.600 
12.270 
11.074 


| 
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SeF5([g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mM fs 


GAS Mit 


—— 


Cp 


95.443 

95:859 
110.426 
117.322 
Iie 
123.644 
125.331 
126.576 
127.547 
128.338 
129.007 
129.590 
130.1114 
130.586 
131.025 
131.437 
131.828 
132.203 
132.563 


Mit 


SELENIUM PENTAFLUORIDE (GAS) 


S 


J/(K mol) 


321.859 
322.451 
352.317 
377.780 
399.543 
418.422 
435.049 
449.886 
463.274 
475.469 
486.665 
497.015 
506.638 
515.631 
524.073 
532.029 
539.553 
546.690 
553.481 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 
321.859 -940.563 0.000 -1036.525 
321.861 — 940.386 0.177 -1037.121 
325.834 -929.970 10.593 -1070.897 
333.746 -918.546 22017 -1107.436 
342.944 -906.604 33.959 -1146.329 
352.408 -894.353 46.210 -1187.249 
361.720 -881.900 58.663 -—1229.939 
370.706 -869.302 71.261 -1274.199 
379.305  -856.594 83.969 -1319.868 
387.501 -843.798 96.765 -1366.814 
395.304 -830.930 109.633 -1414.928 
402.735  -818.000 122.563 -1464.119 
409.817 -805.014 135.549 -1514.307 
416.575 -791.979 148.584 -1565.425 
423.032 -778.898 161.665 -1617.415 
429.212 -765.775 174.788 -1670.224 
435.135 -752.611 187.952 -1723.806 
440.820 -739.410 201.153 -1778.121 
446.285 -726.171 214.392 -1833.133 


AH AG; 
-940.563 -872.768 
-940.578  -872.347 
-940.863 -849.539 
-946.657 -826.633 
-946.912 -802.601 
-947.052 -778.537 
-947.128 -754.458 
-947.164 -730.372 
—947.171 - 706.283 

—1000.468 -677.241 
-998.988 -647.922 
=997.480' -"—616:727 
-995.946 -589.650 
-994.384  -—560.683 
992/97 9 53 ILO 
-991.184 —503.059 
-—989.546 -—474.393 
—987.882  -445.819 
-986.192 —-417.333 


173.952 


log K; 
leceerl 


152.905 
151.889 
110.938 
86.358 
69.873 
58.095 
49.261 
42.390 
36.892 
32.159 
28.203 
24.861 
22.000 
19I9Z20 
17.362 
15.457 
13.767 
12.256 
10.900 


192.950 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nS 


GAS Mit 


|| 


Cp 


110.133 
110.657 
129.199 
137.974 
142.904 
146.019 
148.167 
149.752 
150.988 
151.996 
152.848 
153.591 
154.254 
154.859 
155.419 
155.944 
156.443 
156.919 
157.379 


Mi 


SELENIUM HEXAFLUORIDE (GAS) 
S —(G-H298)/T H H-H298 G 
J/(K mol) II kJ / mol 
313:575 -313.575 —1116.919 0.000 -1210.411 
314.258. 313.577.) —1116.715 0.204  -1210.992 
349.006 318.188 -1104.592 12327 -1244.194 
378.883 327.418 -1091.187 25.732 -1280.628 
404.512 338.184 -1077.122 39.797 -1319.829 
426.791 349.286 -1062.665 54.254 -1361.419 
446.437 360.226 -1047.950 68.969 -1405.100 
463.985 370.797 -1033.050 83.869 -1450.637 
479.829 380.921 -1018.011 98.908 -1497.840 
494.269 390.579 -1002.860 114.059 -1546.556 
507.531 399.780 -987.617 129.302 -1596.655 
519.796 408.546  -972.294 144625 -1648.029 
531.203 416.905 -956.902 160.017 -1700.585 
541.866 424884 -941.446 175.473 -1754.245 
551.879 432.511 -—925.931 190.988 -1808.937 
561.317 439.813 -910.363 206.556 -1864.601 
570.244 446.813  -894.743 222.176 -1921.183 
578.716 453.535 -879.075 237.844 -1978.635 
586.776 459.997 -863.360 253.559 -2036.913 


AH AG 
SiO O1on mt OllOrae 
=1116.936: —1015.798 
Sallie Neat — 982.028 
—1122.616 -948.212 
—1122.485  -913.340 
—1122.193  -878.504 
=1121.810  —843.717 
—1121.369  -808.981 
=1120.885 ~— —774.297 
-1173.680 -734.708 
-1171.689 -694.890 
—1169.662 -—655.238 
—1167.601 — 615.744 
—OS100/9  —O76.899 
—1163.382 -537.194 
161.225 ~~ — 498.123 
—1159.036  -459.180 
-—1156.817 -420.360 
—1154.567  -381.657 


1331 


SeF6|g] 


log Kg 
ee 


178.073 
176.866 
128.240 
99.059 
79.513 
65.555 
55.089 
46.952 
40.445 
34.888 
30.248 
26.328 
22.974 
20.072 
17.538 
15.305 
13.325 
11.556 
9.968 
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SeOjg] SELENIUM OXIDE (GAS) 94.959° 
Phase ily C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (== (sc (ano) I Al kJ / mol ] [| 2a 
GAS 298.15 31.244 233.995 233.995 62.342 0.000 -—7.424 62.342 Sia fats) —6.265 
300.00 31.297 234.188 233.996 62.400 0.058 —7.857 62.326 35.593 —6.197 
400.00 33.238 243.495 2OOVeoil 65.639 3.297 — 31.759 61.412 26.817 —3.502 
500.00 34.217 251.027 237.678 69.017 6.675 —56.497 54.450 18.372 -—1.919 
600.00 34.817 Zoi o22 240.441 72.470 10.128 — 81.923 52.809 esi —0.985 
700.00 35.239 262.723 243.248 75.974 13.632 — 107.932 Seal 4.524 — 0.338 
800.00 35.566 267.450 245.984 79.515 Ws — 134.445 49.529 — 2.028 0.132 
900.00 35.837 271.656 248.607 83.086 20.744 -— 161.404 47.882 —8.374 0.486 
1000.00 36.074 275.444 251.104 86.682 24.340 — 188.762 46.232 — 14.536 0.759 
1100.00 36.289 278.892 253.476 90.300 27.958 —216.482 —8.730 -— 15.579 0.740 
1200.00 36.488 282.059 255.728 93.939 31.597 — 244.531 — 8.933 - 16.193 0.705 
1300.00 36.677 284.987 257.867 97.597 35.255 — 272.885 -—9.122 -— 16.790 0.675 
1400.00 36.857 287.711 259.903 101.274 38.932 — 301.522 —9.296 -17.373 0.648 
1500.00 37.032 290.260 261.843 104.968 42.626 — 330.422 -—9.454 -—17.944 0.625 
1600.00 37.203 292.656 263.694 108.680 46.338 — 359.569 -—9.595 — 18.506 0.604 
1700.00 SSH A0) 294.916 265.465 112.409 50.067 — 388.949 -—9.718 -—19.059 0.586 
1800.00 Cif0e4 297.057 267.161 116.154 53.812 — 418.548 -—9.824 -— 19.605 0.569 
1900.00 37.696 299.090 268.789 119.916 57.574 — 448.356 -9.913 -—20.146 0.554 
2000.00 37.857 301.028 270.352 123.693 61.351 — 478.363 —9.985 — 20.682 0.540 
References 
Phase mn Ss Cy 
GAS Mit Mi1 
SeO02 SELENIUM DIOXIDE 110.959 
Phase il C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ] [ kJ / mol ] [=a 
SOL 298.15 58.098 66.693 66.693 — 225.350 0.000 — 245.235 -225.350 -— 171.471 30.041 
300.00 58.268 67.053 66.694 — 225.242 0.108 — 245.358 -225.344 —171.136 29.797 
400.00 66.171 84.947 69.081 —219.003 6.347 —252.982 -224.743 — 153.145 19.999 
500.00 72.785 100.437 73.836 —212.049 13.301 — 262.268 -—229.659 — 135.268 14.131 
600.00 78.891 114.252 79.440 — 204.463 20.887 —273.014 -228.746 — 116.467 10.139 
602.00 79.010 114.515 79.556 — 204.305 21.045 —273.243 -228.723 — 116.093 10.073 
References 
Phase nls C, Remarks 
SOL Pat Pal Pat NSPT= 602. 


110.959 


Phase YT 
[K] 


GAS 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1100.00 

| 1200.00 
1300.00 
1400.00 
1500.00 


References 
Phase nS 


GAS Pal 


Pat 


SELENIUM DIOXIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) ak kJ / mol 


262.993 — 262.593 -109.621 0,000" >= 187-913 
262.861 262.594 -109.541 0.080  -188.399 
276.043 264.361 -— 104.948 4673 —215.365 
286.985 267.824  -100.040 9.581 — 243.533 


296.271 271.8114 -94.945 14676  -272.708 
304.327 275.893 -89.718 19.903  -302.746 
311.444 = 279.901 -—84.386 25.235 -333.542 
317.827 283.766 =78:966 30/655" ~—365.071 
323.621 287.467 -73.466 36.155 -397.088 
328.933 290.998 =67.892 41.729 —429.719 
333.843 294.367 -62.249 47.372  -462.861 
338.414 297.581 -56.538 53.083  -496.476 
342.694 300.652 -50.762 58.859  -—530.534 
346.723 303.591 -44.922 64699  -565.007 


AH; AG; 
— 109.621 — 114.149 
-109.642 -114.177 
Si) ieistst) — — Salikahssy2ts: 
—117,000 1161533 
119.2208 — 1 1OMOn 
—120.770 -115.527 
—122.290 -114.674 
SWAT) al kee yz 
—125.267 3 —-112.424 
— 180.028  -—106.115 
— 180.002 —I9reon 
— 179.930 — 92.682 
-—179.811 tela S/S 
— 179.644 —/9i208 


1334 


Si 


Phase Tt 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1685.00 


LIQ 1685.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3504.62 


References 


Phase al ES 


SOL Jal 
LIQ Jat 


[(———=— 


Cp 


IRE 
20.048 
22.154 
23.337 
24.155 
24.802 
29.357 
25.859 
26.327 
26.775 
27.207 
27.629 
28.044 
28.453 
28.858 
29.199 


27.196 
27.196 
IANS 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 
27.196 


Cp 


Jal 
Jat 


J/(K mol) 


18.820 
18.943 
25.035 
30.115 
34.446 
38.220 
41.568 
44.584 
47.333 
49.864 
52.212 
54.407 
56.469 
58.418 
60.267 
61.770 
2) TSM 
Oi S67, 
91.808 
93.362 
94.833 
96.228 
97.550 
98.820 
100.029 
101.186 
102.296 
103.363 
104.389 
105.379 
106.333 
107.255 
108.147 
109.010 
109.847 
110.659 
111.447 


SILICON 
S  -(G-H298)/T H H-H298 G 

ial kJ / mol 
18.820 0.000 0.000 -5.611 
18.820 0.037 0.087 -5.646 
19.636 2159 2.159 -~7.854 
21.238 4.438 4.438  -10.619 
23.088 6.815 6.815  -13.853 
24.986 9.264 9.264 -17.490 
26.853 {137720 —11, 772 we 21.482 
28.658 (Aisagee -1433dm ewe 25.706 
30.390 16.943 16.943 -30.390 
32.047 19.598 19.598  -35.252 
33.631 99.907 29.997  —40.357 
35.146 25.039 25.0389 -45.689 
36.596 27.823 27.823 -51.234 
37.986 30.648 30.648 56.979 
39.322 33.513 33.513  -62.914 
40.416 35.981 35.981 -68.101 

50.208 

40.416 86.189 86.189 -68.101 
40.869 86.597 86.597  -69.477 
43.742 89.316 89.316  -78.736 
46.393 92.036 92.036 -88.146 
48.850 94756 94.756  -97.700 
51.138 97.475 97.475  -107.390 
53.277 100.195 100.195  -117.209 
55.283 102.914 102.914  -127.152 
57.172 105.634 105.634  -137.213 
58.955 108.354 108.354 -147.388 
60.643 111.073 111.073. - 157.671 
62.244 113.793 113.793  -168.059 
63.767 116.512 116.512 -178.548 
65.218 119.232 119.232 189.133 
66.604 121.952 121.952 -199.813 
67.930 124.671 124.671 —-210.583 
69.200 127.391 127.391 -221.441 
70.420 130.110 130.110  -232.384 
71.591 132.830 132.830  -243.410 
72.719 135.550 135.550 -254.515 
72.770 135.675 135.675  -255.030 


111.483 


Remarks 


Ja2 


BPT=3504.616 GAS(Si),L=384.548 kJ/ NBPT=3490.(Si+Si2+Si3) 


AH; AG; 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


28.085 


Phase if 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase Fl es 


GAS Ja2 


—=—— 


Jat 


SILICON (GAS) 


S  -(G-H298)/T 


J/(K mol) 


167.980 
168.118 
174.413 
179.201 
183.074 
186.327 
189.134 
191.605 
193.813 
195.812 
197.641 
199.327 
200.894 
202.359 
203.736 
205.036 
206.270 
207.443 
208.562 
209.633 
210.660 
211.646 
Zod 
213.509 
214.391 
215.243 
216.067 
216.865 
217.637 
218.386 
219.113 
219.819 
220.505 
221.172 
221.821 
222.452 
223.068 
223.667 
224.252 
224.823 
225.379 
225.923 
226.455 
226.974 
227.482 
227.979 
228.465 
228.942 
229.408 


H H-H298 G 

lel kJ / mol 
167.980 450.000 0.000 399.917 
167.980 450.041 0.041 399.606 
168.843 452.228 2.228 382.463 
170.455 454.373 4.373 364.773 
172.245 456.497 6.497 346.653 
174.031 458.607 8.607 328.178 
WAST 460.710 10.710 309.402 
USS 462.807 12.807 290.363 
178.910 464.903 14.903 271.090 
180.357 467.001 17.001 251.607 
181.722 469.102 19.102 231.933 
183.013 471.209 21.209 212.084 
184.235 473.323 23.323 192.072 
185.395 475.447 25.447 171.908 
186.498 477.580 27.580 151.603 
187.551 479.726 29.726 131.164 
188.557 481.883 31.883 110.598 
189.520 484.053 34.053 89.912 
190.444 486.235 36.235 69.111 
191.333 488.430 38.430 48.201 
192.188 490.638 40.638 27.186 
193.013 492.856 42.856 6.070 
193.809 495.086 45.086 —15.142 
194.579 497.325 47.325 — 36.448 
195.324 499.574 49.574 -— 57.843 
196.046 501.832 51.832 -79.325 
196.747 504.097 54.097 -— 100.891 
197.427 506.370 56.370 — 122.537 
198.088 508.649 58.649 — 144.263 
198.730 510.933 60.933 — 166.064 
199.356 Blkey2728} 63.223 -— 187.939 
199.965 Silene 65.517 — 209.886 
200.559 517.814 67.814 — 231.902 
201.139 520.115 70.115 — 253.986 
201.704 522.418 72.418 -—276.136 
202.257 524.724 74.724 — 298.350 
202.796 527.031 77.031 — 320.626 
203.324 529.339 79.339 — 342.963 
203.840 531.649 81.649 — 365.359 
204.345 533.960 83.960 — 387.813 
204.839 536.271 86.271 — 410.323 
205.323 538.582 88.582 — 432.888 
205.797 540.893 90.893 — 455.507 
206.262 543.204 93.204 — 478.179 
206.718 545.515 95.515 —500.902 
207.165 547.826 97.826 — 523.675 
207.604 550.136 100.136 —546.497 
208.034 552.446 102.446 — 569.367 
208.457 104.755 — 592.285 


554.755 


AH; AG; 
450.000 405.528 
450.004 405.252 
450.069 390.317 
449.935 375.392 
449.682 360.505 
449.344 345.668 
448.937 330.885 
448.474 316.155 
447.960 301.480 
447.403 286.859 
446.804 272.290 
446.169 257.773 
445.500 243.306 
444.799 228.888 
444.067 214.517 
393.129 200.640 
392.567 189.334 
392.017 178.058 
391.480 166.811 
390.955 155.591 
390.443 144.395 
389.942 133,222 
389.452 122.071 
388.972 110.940 
388.501 99.828 
388.039 88.734 
387.585 77.657 
387.138 66.596 
386.697 55.550 
386.262 44.519 
385.832 33.502 
385.406 22.499 
384.984 11.508 
384.565 0.529 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1336 


Si2[g] 


Phase uti 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


References 
Phase Al £8 


GAS Ja2 


(—— 


Jat 


J/(K mol) 


229.790 
230.003 
240.151 
248.424 
255.516 
261.765 
267.354 
272.400 
276.983 
281.166 
284.996 
288.516 
291.762 
294.769 
297.568 
300.188 
302.649 
304.968 
307.160 
309.240 
311.218 
313.104 
314.908 
316.636 
318.295 
319.890 
321.427 
322.910 
324.342 
325.728 
327.070 
328.372 
329.635 


SILICON (GAS) 


S  -(G-H298)/T H H-H298 G 

kJ / mol 
229.790 589.900 0.000 521.388 
229.791 589.964 0,064 520.963 
231.163 593.495 3.595 497.435 
233.812 597.206 7.306 472.994 
236.852 601.099 11.199 447.789 
239.973 605.154 15.254 421.919 
243.052 609.341 19.441 395.458 
246.038 613.626 23.726 368.466 
248.906 617.977 28.077  — 340.994 
251.652 622.365 32.465 313.083 
254.273 626.767 36.867 ~—.284.772 
256.774 631.165 41.265 256.094 
259.159 635.545 45.645 227.078 
261.434 639.903 50.003 ~—«- 197.750 
263.606 644.240 54.340 168.131 
265.681 648.562 58.662 138,242 
267.667 652.867 62.967 —‘ 108.099 
269.570 657.155 67.255 77.717 
271.395 661.430 71.530 47.109 
273.148 665.692 75.792 16.289 
274.834 669.944 80.044 -14.735 
276.457 674.188 84.288 —45.952 
278.022 678.426 88.526 -77.353 
279.532 682.658 92.758  -108.931 
280.992 686.888 96.988  -140.678 
282.403 691.115 101.215 -172.588 
283.769 695.341 105.441 204.654 
285.094 699.566 109.666  -236.871 
286.378 703.792 113.892  -269.234 
287.625 708.018 118.118 -301.738 
288.837 712.246 122.346  -334.378 
290.015 716.476 126.576  -367.151 
291.162 720.707 130.807  -400.051 
292.279 724.942 135.042  -433.077 


330.862 


AH AG; 
589.900 532.610 
589.890 532.255 
589.176 513.144 
588.329 494.233 
587.469 475.494 
586.626 456.899 
585.796 438.423 
584.959 420.051 
584.091 401.774 
583.169 383.587 
582.172 365.486 
581.086 347.473 
579.899 329.546 
578.608 311.708 
577.213 293.960 
475.369 277.195 
474.234 265.571 
473.083 254.010 
471.918 242.510 
470.741 231.068 
469.554 219.683 
468.359 208.352 
467.158 197.073 
465.951 185.844 
464.742 174.664 
463.530 163.530 
462.316 152.441 
461.102 141.395 
459.889 130.392 
458.676 119.429 
457.464 108.504 
456.255 97.618 
455.047 86.768 
453.843 75.954 


84.257 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


References 
Phase int ss) 


GAS Ja2 


SS 


SILICON (GAS) 


S  -(G-+H298)/T H H-H298 G 
J/(K mol) hal kJ. / mol 
267.900 267.900 636.000 0.000 556.126 
268.241 267.901 636.102 0.102 555.630 
284.502 270.100 641.761 5.761 527.960 
297.570 274.330 647.620 11.620 498.835 
308.457 279.136 653.593 17.593 468.518 
317.772 284.006 659.636 23.636 437.196 
325.901 288.746 665.724 29.724 405.003 
333.109 293.282 671.844 35.844 372.046 
339.580 297.594 677.986 41.986 338.406 
345.450 301.682 684.145 48.145 304.150 
350.820 305.556 690.317 54.317 269.333 
355.770 309.231 696.500 60.500 —- 234.000 
360.359 312.721 702.694 66.694 198.191 
364.640 316.041 708.898 72.898 161.938 
368.650 319.205 715.112 79.112 125.272 
372.424 322296 721.3837 85.337 88.216 
375.990 325.115 727.575 91.575 50.794 
379.370 327.882 733.828 97.828 13.024 
382.586 330.537 740.097 104.097. + - 25.075 
385.654 333.089 746.385 110.385  -63.488 
388.589 335.546 752.695 116.695  -102.201 
391.404 337.914 759.028 123.028  -141.202 
394.109 340.199 765.384 129.384  -180.478 
396.715 342.408 771.767 135.767 -220.020 
399.229 344.545 778177 142.177 -259.818 
401.659 346.616 784.616 148.616  -299.863 
404.011 348.624 791.084 155.084  -340.147 
406.291 350.573 797.582 161.582 -380.663 
408.504 352.468 804.109 168.109 -421.403 
410.654 354.310 810.666 174.666 —462.362 
412.745 356.104 817.252 181.252 -503.532 
414.781 357.851 823.867 187.867 -544.909 
416.764 359.555 830.511 194.511  —586.487 
418.698 361.217 837.184 201.184  -628.260 


AH; AGy 
636.000 572.959 
635.991 572.568 
635.283 551.523 
634.304 530.693 
633.148 510.076 
631.844 489.665 
630.407 469.451 
628.844 449.424 
627.157 429.577 
625.350 409.906 
623.425 390.404 
621.383 371.068 
619.225 351.893 
616.954 332.876 
614.571 314.015 
461.547 296.646 
459.626 287.002 
457.720 277.464 
455.830 268.026 
453.960 258.681 
452.111 249.426 
450.285 240.254 
448.482 231.161 
446.706 222.142 
444.958 213.194 
443.238 204.313 
441.547 195.495 
439.886 186.737 
438.254 178.036 
436.652 169.388 
435.079 160.792 
433.536 152.244 
432.021 143.743 
430.535 135.286 


1337 


Si3[g] 


log Ky 
[ = 


— 100.380 
— 99.693 
—72.022 
—55.441 
— 44.406 
— 36.539 
— 30.652 
— 26.084 
— 22.439 
— 19.465 
— 16.994 
— 14.910 
Shel VAS, 
= 1-592 
= 10'252 

— Oil 
—8.329 
—7.628 
—7.000 
—6.434 
Bowes 
—5.456 
-5.031 
—4.641 
— 4.283 
SS0ae 
— 3.647 
—3.363 
—3.100 
— 2.854 
— 2.625 
—2.410 
—2.208 
—2.019 


| 


1338 


SiBr[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ilies 


GAS Jal 


(—— 


Jal 


SILICON MONOBROMIDE (GAS) 


J/(K mol) 


247.426 
247.665 
258.878 
267.576 
274.652 
280.612 
285.762 
290.296 
294.349 
298.013 
301.359 
304.437 
307.288 
309.945 
312.432 
314.770 
316.977 
319.067 


S  -(G-H298)/T H H-H298 G 

ik kJ / mol 
247.426 235.141 0.000 161.371 
247.426 235.213 0.072 160.913 
248.953 239.111 3.970 135.560 
251.841 243.009 7.868 109.221 
255.072 246.889 11.748 82.098 
258.306 250.756 15.615 54.327 
261.423 254.612 19.471 26.003 
264.384 258.462 23.321 ~2.805 
267.182 262.308 27.167 -32.041 
269.821 266.153 31.012  -61.662 
272.311 269.997 34.856 91.633 
274.666 273.843 38.702 - 121.925 
276.895 277.691 42.550 -152.513 
279.011 281.542 46.401  -183.376 
281.023 285.395 50.254 -214.496 
282.940 289.253 54.112  -245.857 
284.770 293.114 57.973 -277.446 
286.521 296.979 61.838  -309.249 
288.198 300.849 65.708  -341.256 


321.052 


AH AG; 
235.141 189.673 
235.106 189.391 
219.640 177.322 
219.413 166.766 
219.058 156.268 
218.608 145.838 
218.082 135.477 
217.492 125.186 
216.846 114.964 
216.149 104.809 
215.405 94.720 
214.616 84.695 
213.784 74.732 
Alain 64.830 
211.998 54.987 
160.868 45.650 
160.103 38.894 
159.340 32.181 
158.578 25.509 


107.989 


log K; 
[ = 


] 


0 NS 


187.894 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nis 


GAS Jat 


Jal 


S —(G-H298)/T 


J/(K mol) 


305.207 
305.539 
321.259 
333.747 
344.079 
352.880 
360.540 
367.318 
373.394 
378.900 
383.933 
388.567 
392.861 
396.861 
400.604 
404.122 
407.439 
410.579 
413.558 


SILICON DIBROMIDE (GAS) 


H H-H298 G 

kJ / mol 
305.207 —52.300 0.000  -143.297 
305.208 —52.201 0.099 -143.862 
307.339 — 46.732 D008) = 1/7.5.230 
311.415 -41.1384 11.166  -208.007 
316.023 -35.466 16.834  -241.914 
320.675 —295756" = 22544 = =276:7 72 
325.190 -24.020 28.280 -312.452 
329.501 -18.265 34035 -348.851 
333.592 SWZ SHO} «= = fst) fe hSP2 
337.464 -6.720 45.580 —423.511 
341.130 -0.936 51.364 —-—461.656 
344.603 4.853 57.153 —500.284 
347.899 10.647 62.947 -—539.358 
351.031 16.444 68.744 —-578.847 
354.014 22.245 74.545 —-618.722 
356.859 28.047 80.347 —658.960 
359.578 33.851 86.151 — 699.540 
362.180 39.658 91.958 —-740.442 
364.675 45.465 97.765  -—781.650 


AH AG; 
— 52.300 — 92.305 
— 52.378 = O21005 
— 83.514 — 99.565 


—83.887 —103.535 
-84.314 —-107.426 
—84.788 —-111.241 
-—85.308 —114.985 
— 85.871 — 118.661 
SOT) SN 272 
S181) eo 4sy0, 
—O/,020) ZO OOM 
=88.563 1 —182°785 
—89.344 —-—136.104 
— 90:69 S94 
-91.037 -—142.670 
—142125  -145.423 
—142.853  -145.596 
—143.585 —145.728 
—144.320  -145.822 
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SiBr2[g] 


log K; 


1340 


SiBr3[g] SILICON TRIBROMIDE (GAS) 267.798 
Phase Y C; S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] | meme SImOl) [ kJ / mol [ - 
GAS 298.15 74.578 351.775 Slay leh. — 201.669 0.000 —306.551 -—201.669 — 232.868 40.797 
300.00 74.664 352.236 SI)i| 7/746) — 201.531 0.138 —307.202 -201.778 — 233.061 40.579 
400.00 77.952 374.221 354.751 — 193.881 7.788 —343.569 -247.974 — 233.990 30.556 
500.00 79.671 391.819 360.464 — 185.992 15.677 —381.901 -247.901 — 230.503 24.080 
600.00 80.670 406.441 366.943 -177.970 23.699 —421.835 -247.834 — 227.029 19.765 
700.00 81.299 418.927 373.499 -—169.870 31.799 —463.118 -—247.785 — 223.566 16.683 
800.00 81.719 429.812 379.872 -161.717 39.952 —505.567 -—247.763 — 220.108 14.372 
900.00 82.013 439.455 385.967 —153.530 48.139 —549.039 -247.773 —216.651 12.574 
1000.00 82.225 448.107 391.756 -145.318 56.351 —593.425 -247.818 —213.191 Wal ere; 
1100.00 82.384 455.952 397.241 -—137.087 64.582 —638.634 -—247.902 — 209.724 9.959 
1200.00 82.505 463.126 402.437 —128.842 72.827 —684.593 -248.026 — 206.248 8.978 
1300.00 82.599 469.733 407.362 —120.587 81.082 —731.240 -248.191 — 202.761 8.147 
1400.00 82.674 475.858 412.039 -112.323 89.346 —778.523 -—248.398 — 199.258 7.434 
1500.00 82.734 481.564 416.486 -104.052 97.617 —826.398 -248.648 — 195.740 6.816 
1600.00 82.782 486.905 420.722 -95.776 105.893 —874.824 -—248.941 — 192.203 6.275 
1700.00 82.822 491.925 424.764 -87.496 114.173 —923.768 -299.456 — 188.200 5.783 
1800.00 82.855 496.660 428.628 -—79.212 122.457 -—973.199 -299.611 — 181.651 527A 
1900.00 82.883 501.140 432.328 -70.925 130.744 -1023.091 -299.771 — 175.094 4.814 
2000.00 82.906 505.392 435.875 -62.636 139.033 -1073.420 -—299.936 — 168.528 4.401 
References 
Phase H/S Cs 
GAS Jat Jal 
SiBr4 SILICON TETRABROMIDE 347.701 
Phase 1 C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
Sie J/(K mol) [ kJ / mol ace 
LIQ 298.15 146.440 278.236 278.236 — 457.311 0.000 —540.267 -—457.311 — 443.893 77.768 
300.00 146.440 279.142 278.239 — 457.040 0.271 —540.783 -457.357 — 443.810 77.274 
400.00 146.440 321.270 283.983 —442 396 14.915 -—570.904 -—513.800 —427.416 55.815 
500.00 146.440 353.947 294.829 -427.752 29.559 -—604.726 -—508.819 — 406.401 42.456 
References 
Phase H/S C, 


LIQ Jat,Tk1 


Jal 


] 


| 


347.701 


Phase it 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al eS 


GAS Ja 


Cp 


97.004 

97.114 
101.326 
103.549 
104.848 
105.667 
106.215 
106.599 
106.878 
107.086 
107.245 
107.369 
107.467 
107.546 
107.610 
107.663 
107.707 
107.743 
107.774 


Jal 


SILICON TETRABROMIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


379.347 
379.948 
408.532 
431.405 
450.409 
466.637 
480.785 
493.319 
504.565 
514.762 
524.087 
532.676 
540.637 
548.054 
554.997 
561.523 
567.678 
573.502 
579.029 


H H-H298 G 

] [ kJ / mol 
379.347 —415.471 0.000 — 528.573 
379.349 —415.291 0.180 —529.276 
383.218 -— 405.345 10.126 — 568.758 
390.645 — 395.091 20.380 -—610.793 
399.066 —384.666 30.805 —654.911 
407.589 —374.137 41.334 — 700.783 
415.873 — 363.541 51.930 —748.169 
423.795 —352.899 62.572 —796.886 
431.319 — 342.225 73.246 — 846.790 
438.449 — 331.526 83.945 — 897.764 
445.202 —320.809 94.662 —949.714 
451.605 -—310.078 105.393 -1002.557 
457.683 —299.336 116.1385 -1056.228 
463.464 —288.585 126.886 -1110.667 
468.970 —277.828 137.643 -1165.823 
474.224 —267.064 148.407 -1221.652 
479.247 -—256.295 159.176 -1278.115 
484.056 -—245.523 169.948 -1335.177 
488.667 —234.747 180.724 -1392.806 


AH, AG 
— 415.471 — 432.200 
-—415.608 -—432.303 
-—476.749  -425.270 
-476.158 -—412.468 
-—475.546 -—399.788 
-474.937 -—387.210 
-474.345  —-374.718 
—473.779  —362.299 
—473.245 -349.942 
-472.747  —-—337.636 
—472.289 -325.373 
— 471.871 — 313.148 
-—471.496 —300.952 
-471.164  —288.783 
-— 470.876  -—276.634 
-—§20.812  —-—264.054 
—520.388 —248.963 
—019:972) 9 =233:895 
SOillgsooik — 218.849 
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SiBr4[g] 


log Ky 


] 
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SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3245.00 


References 
Phase mes 


SOL Jal 


S 


J/(K mol) 


16.611 
16.778 
25.481 
33.559 
40.929 
47.609 
53.672 
593202 
64.272 
68.949 
73.286 
11.327 
81.110 
84.666 
88.021 
GIO 
94.211 
97.082 
99.821 
102.441 
104.953 
107.366 
109.687 
WSS 
114.084 
116.171 
118.191 
120.148 
122.047 
123.890 
125.683 
126.474 


Remarks 


Ja2 


SILICON CARBIDE (CUBIC) 


—(G-H298)/T H H-H298 G 
hl kJ / mol 
16.611 -—73.220 0.000 —78.172 
16.6114 =73.170 0.050 - 78.203 
17.753 =0:129 3.091 - 80.321 
20.118 — 66.499 6.721 =83.279 
22.982 -62.452 10.768 — 87.009 
26.031 =5Sst1S 5.1.05 -91.442 
291113 -53.573 19.647 — 96.510 
32.154 -48.877 24343 -102.158 
35.116 —44.063 29.157 —108.336 
37.981 =—39.155 34.065 ~=1115.000 
40.745 —34171 39.049 -122.114 
43.405 -29.121 44099 -129.647 
45.965 -24.016 49.204  -137.571 
48.428 -18.862 54358 -145.862 
50.798 -13.664 59.556 -—154.497 
53.082 -8.426 64.794  -163.460 
55.284 =O ole /OL0CI se iii2iion 
57.409 MaNes; SVR} SAS) 
59.462 7.499 80.719 -192.143 
61.446 12.870 86.090  —202.257 
63.367 18.270 91.490 -212.628 
65.228 23.697 96.917  -223.245 
67.033 29.152 102.372  -—234.098 
68.784 34.632 107.852 -—245.180 
70.485 40.137 113.357 -256.481 
72.138 45.667 118.887 -267.994 
73.747 51.221 124441 -279.712 
75.314 56.799 130:019 -—291.630 
76.840 62.399 135.619 -—303.740 
78.328 68.023 141.243 -316.037 
79.780 73.669 146.889 -—328.516 
80.422 76.217 149.437 -334.190 
NDPT= 3245. 


AHy AG; 
—73.220 — 70.850 
—73.223 -70.835 
—73.341 —70.018 
=713,322 — 69.187 
—73.231 — 68.368 
ee — 67.566 
=73.014 — 66.780 
=72.909 — 66.007 
—72.824 =609:245 
-72.761 — 64.491 
SUE), —63.741 
—72.705 — 62.993 
SZ TOS: — 62.246 
—72.743 — 61.497 
=UZTRE — 60.746 

— 123.043 — 59.544 
e22909 — 55.813 
— 122.754 —52.089 
— 122.580 — 48.375 
— 122.388 —44 669 
= PLATS: — 40.973 
— 121.949 — 37.287 
SWAN TAO — 33.611 
— 121.437 — 29.946 
— 121.154 — 26.292 
— 120.855 — 22.649 
— 120.538 = S07 
— 120.205 — 15.398 
1 eke, =e fash, 
— 119.488 =. 188 
— 119.106 —4.609 
— 118.928 -—3.000 


63.538 


Phase ili 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al SS 


GAS Jal 


[=== 


Jat 


SILICON CHLORIDE (GAS) 


S  ~(G-H298)/T 


J/(K mol) 


237.828 
238.049 
248.453 
256.644 
263.389 
269.122 
274.106 
278.514 
282.467 
286.051 
289.329 
292.350 
YS) 115) 
297.763 
300.210 
302.513 
304.687 
306.746 
308.702 


H H-H298 G 

| Hh kJ / mol 
237.828 198.322 0.000 127.414 
237.828 198.388 0.066 126.974 
239.242 202.006 3.684 102.625 
241.932 205.678 7.356 77.356 
244.963 209.378 11.056 51.344 
248.015 213.097 14.775 24.712 
250.971 216.829 18.507 — 2.455 
253.791 220.573 22.251 — 30.090 
256.465 224.325 26.003 —58.143 
258.994 228.085 29.763 — 86.571 
261.387 231.852 33.530 —115.343 
263.654 235.626 37.304 — 144.429 
265.805 239.406 41.084 — 173.805 
267.850 243.192 44.870 — 203.453 
269.797 246.984 48.662 — 233.353 
271.654 250.782 52.460 — 263.490 
273.429 254.585 56.263 — 293.851 
275.129 258.394 60.072 — 324.423 
276.759 262.208 63.886 —355.196 


AH; AG; 
. 
198.322 166.286 
198.320 166.087 
198.082 155.373 
197.689 144.739 
197.195 134.194 
196.627 123.738 
195.998 113.367 
195.317 103.079 
194.589 92.869 
193.817 82.734 
193.003 72.671 
192.149 62.678 
191.254 52.752 
190.321 42.891 
189.350 33.094 
138.163 23.805 
137.341 17.102 
136.522 10.445 
135.704 3.830 
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SiCI2[g] 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase nt HS 


GAS Ja 


_—— 


Jat 


SILICON DICHLORIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) ey kJ / mol 


281.316 281.316) =168/615 0.000 -—252.489 
281.6383 281.317  -168.520 0.095  =253.010 
296.789 283.366  -163.246 5.369: -=—281,961 
308.981 287.310 =157:779° ~— 10:\836" ~=312.270 
319.1414 291.792 -152:206 16.409 -343.690 
327.834 296.335 -146.566 22.049 -376.049 
335.421 900.757 * “= 140:883)' —27.732.— -=409.220 
342.149 304.989 -135.171 33.444 -443.105 
348:190 717-309-0128) (S129 435.04 S977 2-47 7.627 
353.669" * 312:827°' ~=123.689" 44:926 9 =512:724 
358.681 316.442 -117.928 50.687 —-—548.345 
363.299 319.871 —112.158 56.457 -584.448 
967.580)" 823.128» r= 106.8821" 62:233)), ©=620.994 
371.570 *326.226" »=—100:599 68016 ©—657.954 


375.305 329.178 -94.812 73.803 -—695.300 
378.816 331.996 = 09,02) 004 mao OU 
382.127 334.690 —=SGi22 (an OO. SOOun a7 12056 
385.261 337.269 -77.431 91.184  -—809.427 
388.236 339.744 -71.632 96.983 -848.103 
391.066 342.121 -—65.831 102.784 -—887.069 
393.765 344.408 -—60.029 108586 -—926.312 


AH; AG; 
-168.615 -—180.356 
-168.620 -180.429 
-168.935 -184.320 
—169.319 -188.123 
-169.757 -—191.844 
-170.243  -195.487 
110 Ae 199038 
=171,348. — .—202:559 
=17 1.966: ° )—205.684 
-172.626 -209.366 
Sif O20) ee —elc.One 
—174.0738 -—215.924 
— 174.861 —219.114 
i/o. 092st 2221246 
S1MAsealeye = V2745).3 77) 
—227.662 —227.894 
— 228.398  -—227.886 
=220.1ad =" —227.606 
220 000 EE C200 
-— 230.636 -—227.625 
—231.394 -—227.464 


134.444 


Phase T 
| 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase AAS 


GAS Jal 


Jal 


S  -(G-H298)/T 


J/(K mol) 


318.177 
318.615 
339.687 
356.802 
371.142 
383.452 
394.219 
403.780 
412.373 
420.173 
427.313 
433.895 
439.998 
445.687 
451.014 
456.022 
460.747 
465.219 
469.464 


SILICON TRICHLORIDE (GAS) 


H H-H298 G 

| il kJ / mol 
SHS RILTLU —390.367 0.000 — 485.232 
318.178 — 390.236 0.131 — 485.821 
321.021 — 382.900 7.467 —518.775 
326.520 —375.226 15.141 — 553.627 
332.794 —367.358 23.009 — 590.044 
339.173 —359.372 30.995 — 627.788 
345.395 =351.3808 39.059 — 666.683 
351.361 — 343.190 47.177 —706.592 
357.040 —335.0384 55.333 —747.407 
362.430 —326.849 63.518 — 789.040 
367.544 —318.643 71.724 — 831.419 
372.398 —310.421 79.946 — 874.484 
377.011 —302.186 88.181 —918.182 
381.402 — 293.940 96.427 — 962.470 
385.588 —285.685 104.682 -—1007.307 
389.585 -—277.424 112.943 -1052.662 
393.409 -269.157 121.210 -1098.502 
397.071 —260.886 129.481 -1144.803 
400.586 -—252.610 137.757 -1191.539 


AH; AG; 
—390.367 -—379.837 
=390.367  -379.772 
—390.355 —-376.240 
= S903 a —Si2710 
—390.277 -369.200 
-390.255  -365.689 
-390.257  -362.180 
-—390.289 -—358.669 
—390.354 —355.153 
-—390.455 -—351.628 
-—390.595 -—348.092 
-390.774 -344.543 
-390.994 -340.979 
So} Ib7-40) oto iol Axoiels) 
— 391.561 — 333.797 
-—442.088 —329.730 
—442.256 -—323.116 
— 442.431 —316.492 
—442.612  -309.859 
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SiCI4{g] 


Phase ils 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ads 


GAS Jal 


(SSS 


Cp 


90.260 

90.418 

96.789 
100.372 
102.527 
103.907 
104.840 
105.495 
105.973 
106.330 
106.604 
106.818 
106.989 
107.128 
107.242 
107.337 
107.418 
107.487 
107.548 


Jat 


S 


J/(K mol) 


330.938 
331.497 
358.472 
380.491 
398.997 
414.912 
428.852 
441.240 
452.381 
462.499 
471.763 
480.305 
488.228 
495.614 
502.532 
509.036 
515.173 
520.983 
526.498 


SILICON TETRACHLORIDE (GAS) 


—(G—-H298)/T H H—-H298 G 

[ kJ / mol 
330.938 -662.746 0.000 -—/761.415 
330.940 -662.579 0.167 -—762.028 
334.575  -653.187 9.559  -—796.576 
341.624 -643.313 19.433  -833.558 
349.686 -633.159 29.587 -—872.557 
357.894 -622.833 39.913 -913.272 
365.910 -612.393 50.353 -955.474 
373.605 -601.874 60.872 -998.990 
380.935 -591.300 71.446 -1043.681 
387.897 -580.684 82.062 -1089.433 
394.505 -570.036 92.710 -1136.152 
400.781 -559.365 103.381 -1183.761 
406.748  -548.674 114.072 -1232.193 
412.429 -537.968 124.778 -1281.389 
417.846 -527.249 135.497 -1331.300 
423.021  -516.520 146.226 -1381.881 
427.972 -505.782 156.964 -1433.095 
432.715 -495.037 167.709 -1484.905 
437.268 -484.285 178.461 -1537.282 


AH; AGy 
-—662.746  -622.760 
-—662.742 -622.512 
-662.406  -609.148 
—661,953 ~ —595,884 
—661.447 -—582.717 
—660.923 -569.637 
— 660.401 — 556.632 
—659.895  -543.691 
-659.413 —530.806 
Ses) Se S15 7/ 
-—658.539 —505.168 
-658.155 —492.403 
=O /e Ou -— 479.666 
-—657.507 —466.953 
-—657.246 -454.258 
-—707.206 —441.131 
-706.809  -425.491 
-706.418 -—409.873 
—706.036 -—394.275 


169.896 


log K; 
[ =! 


109.105 
108.389 
79.547 
62.252 
50.730 
42.507 
36.344 
31.555 
27.726 
24.596 
21.989 
19.785 
17.897 
16.261 
14.830 
13.554 
12.347 
11.268 
10.297 


] 


47.084 


Phase I 
[K] 


GAS 298m0 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase als 


GAS Jat 


——= 


Jal 


S  ~(G-+H298)/T 


J/(K mol) 


225.782 
225.984 
235.541 
243.208 
249.627 
255.145 
259.982 
264.286 
268.161 
271.685 
274.916 
277.899 
280.668 
283.254 
285.678 
287.960 
290.116 
292.158 
294.099 


SILICON FLUORIDE (GAS) 


H H-H298 G 

kJ / mol 
225.782 — 20.083 0.000 — 87.400 
225.783 — 20.023 0.060 — 87.818 
227.078 — 16.697 3.386  -110.914 
229.562 — 13.260 6.823 -134.864 
232.386 -9.738 10345 -159.514 
235.252 -6.158 13.925 -184.759 
238.047 -2.585 17.548  —-—210.521 
240.728 WA Bye =A rete 
243.281 4797 24880  -263.364 
245.705 8.495 28.578 -290.358 
248.006 12.208 32.291 —317.691 
250.193 15.935 36.018 -345.333 
252.272 19.672 39.755 -373.263 
254.252 23.420 43.503  -—401.461 
256.141 27.176 47.259 -429.909 
257.946 30.940 51.023 -458.592 
259.674 34.711 54.794  -487.497 
261.331 38.489 58.572 -516.611 
262.921 42.273 62.356  -545.925 


AHy AG; 
— 20.083 SOOM 
— 20.089 Oil Oe 
— 20.493 — 62.251 
—21.016 —72.632 
— 21.607 — 82.900 
= (222), — 93.065 
=22.939. —— 1035135 
—23.670 —-113:116 
—24.442 —123.014 
S52 — = Sy fehby2 
SAS SAP eye 
= 20:99 — 152.245 
-27.919  -—161.846 
—28.884  -—171.378 
-—29.889 -180.845 
-81.109 -189.802 
Seiichi es1I7/1. 
—82.817 —202:492 
—83.668  —208.769 
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SiF2{[g] SILICON DIFLUORIDE (GAS) 66.082 


Phiase Y Gs S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] (= J (K mol) tal kJ / mol ] [ - 


] 


GAS 298.15 44519" ~ 256.589" ~~ 256.589: -—587.852 0.000 -664.354 -587.852 -598.279 104.816 
300.00 44.593 256.864 256.589 -—587.770 0.082 -664.829 -587.865  -598.344 104.181 
400.00 48.414 270.236 258.387 -583.112 4.740  -691.207 -588.543 -601.735 78.578 
500.00 51235" 5 281.351 201.899)" =578:126 9.726 -718.802 -589.199 -604.956 63.199 
600.00 52.912 290.841 265.951 -572.918 14934  -747.423 -589.841 — 608.047 52.935 
700.00 54.122 299.094 270.109 -567.563 20.289 —776.929 -590.485.  -611:031 45.596 
800.00 54.969 306.379 274.197 -562.106 25.746 -807.209 -591.142 -613.921 40.085 
900.00 55.583 312.891 278.141 =556:57/7 91.27/55 =638.179) 091.822, 616.726 35.794 

1000.00 56.041 918.772. (201.915 =550'995» 36:857-) '=869.767' M592 5295 =—6is doe 32.357 
1100.00 56.391 324.130 285.512 —545.372 42480 =901.916) =—593.269  —622:115 29.542 
1200.00 56.664 329.049 288.938  -539.719 48133 -934.578 -594.043 -—624.704 27.193 
1300.00 56.882 333.594 292.201 —534.041 53.811 -967.713 -594.854 —-627.226 25.202 
1400.00 Df, 000n OSs. CllOmem295:011 Olen 020:044 oo 0065s sl O0IF260mm—O00:/0SmmE O20 -000 23.494 
1500.00 Oi CUZ MNOS 1e//0/@N2O0.2///(M—O221O SOO 22 eed OO0'2O/M 001002 OOC00n 22.011 
1600.00 57.322 345.453 301.111 =516:904 70.948» =1069.629) © =597.521 — 634.417 20.712 
1700.00 57.422 348.931 303.823 -511.167 76.685 -1104.350 -648.668 -636.247 19.549 
1800.00 57.508 352.216 306.421 -—505.420 82.432 -1139.409 -649.454  -635.493 18.442 
1900.00 57.581 355.327 308.914 -499.666 88186 -1174.788 -650.242  -634.696 17.449 
2000.00 97.644 358.282 311.309 -493.905 93.947 -1210.469 -651.033 -—633.858 16.555 


References 
Phase in fs C, 


GAS Jal Ja 


85.081 


Phase Hl 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase AAS 


GAS Jal 


(———= 


Jal 


SILICON TRIFLUORIDE (GAS) 


S  ~(G-H298)/T 


J/(K mol) 


282.362 
282.731 
300.843 
316.157 
329.369 
340.934 
351.187 
360.379 
368.698 
376.290 
383.268 
389.721 
395.722 
401.327 
406.586 
411.538 
416.216 
420.648 
424.860 


H H—-H298 G 

lea kJ / mol 
282.362 -—1085.330 0.000 -1169.516 
282.363 -1085.220 0.110 -1170.039 
284.788 -1078.908 6.422 -1199.245 
289.570 -1072.037 13.293  -1230.115 
295.128 -1064.785 20.545 -1262.407 
300.863 -1057.280 28.050 -1295.934 
306.525 -1049.600 35.730 -1330.550 
312.007 -1041.795 43.5385 -1366.136 
317.267 -1033.899 51.431 -1402.597 
322.292 -1025.933 59.397 -1439.852 
327.087 -1017.913 67.417 -1477.834 
331.660 -1009.850 75.480 -1516.488 
336.024 -1001.753 83.577 —1555.764 
340.193 -~993.628 91.702 -1595.619 
344.180 -—985.480 99.850 -1636.017 
347.998 -977.312 108.018 -1676.926 
351.659 -969.128 116.202 -1718.316 
355.174 -—960.929 124.401 -1760.161 
358.554 -952.718 132.612 -1802.438 


AHs AG, 
-—1085.330 -—1073.210 
—1085.344 —-1073.135 
-—1085.975 -1068.965 
—1086.427 -1064.657 
—1086.762  -1060.270 
-1087.031 -1055.832 
—1087.268 -1051.359 
—1087.496 -1046.857 
-—1087.730 -1042.329 
—1O87.979 — 1OSTaiin 
—1088.250 -1033.201 
—1088.549 -1028.602 
—1088.880 -1023.978 
—1089.246 —1019.330 
—1089.648 —1014.656 
-—1140.266 -—1009.509 
-—1140.520 -1001.810 
-—1140.775 —-—994.097 
-—1141.032 -—986.370 
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SiF3[g] 


log Ky 
[ a 


188.022 
186.849 
139.592 
111.224 
92.305 
78.787 
68.647 
60.758 
54.446 
49.280 
44.974 
41.330 
38.205 
35.496 
33.125 
31.018 
29.072 
27.330 
25.761 
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SiF4[g] 


Phase it 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase AS 


GAS Jal 


(SS 


C 


73.633 
73.817 
83.102 
89.676 
94.111 
97.190 
99.402 
101.038 
102.275 
103.227 
103.967 
104.550 
105.013 
105.385 
105.689 
105.943 
106.164 
106.365 
106.558 


Jal 


SILICON. TETRAFLUORIDE (GAS) 


S  -(G-H298)/T H H-H298 G AH; 


AG 


J/(K mol) Pal kJ / mol 


282.739 282.739 -1614.940 0.000 -1699.239 -1614.940 
283.195 282.740 -1614.804 0.136 -1699.762 -—1614.957 
305.756 285.753 -1606.939 8.001 -1729.241 -1615.641 
325.054 291.730 -1598.278 16.662 -1760.805 -—1615.986 
341.822 298.713 -1589.075 25.865 -1794.168 —1616.105 
356.574 305.946 -1579.501 35.439 -1829.103 —1616.081 
369.704 313.111 -1569.665 45.275 -1865.429 -—1615.965 
381.511 320.066 =-1559.639 65.301 —1902.999 —1615.796 
392.223 326.754 -1549.471 65.469 -1941.694 -1615.598 
402.018 333.158 -1539.194 75.746 -—1981.413 —1615.389 
411.0383 339.277 -1528.833 86.107 -2022.072 -1615.183 
419.379 345.121 -1518.406 96.534 -2063.598 -1614.991 
427.144 350.706 -1507.927 107.013 -2105.928 -—1614.822 
434.402 356.046 -1497.406 117.534 -2149.010 -—1614.680 
441.214 361.159 -1486.852 128.088 -—2192.794 -—1614.571 
447.629 366.058 -1476.270 138.670 -—2237.239 —1664.676 
453.691 370.760 -1465.664 149.276 -2282.308 —1664.415 
459.436 375.277 -—1455.038 159.902 -2327.967 -—1664.154 
464.897 379.623 -1444.392 170.548 -2374.186 -—1663.892 


=1572.701 
— 1572.439 
SES), SZ 
— 1543.734 
— 1529.269 
— 1514.797 
— 1500.335 
— 1485.891 
—1471.467 
— 1457.064 
— 1442.680 
—1428.313 
— 1413.959 
— 1399.617 
— 1385.284 
— 1370.509 
— 1353.212 
— 1335.930 
— 1318.662 


104.079 


log K; 
[ee 


275.531 
273.786 
203.474 
161.273 
133.135 
113.036 
97.962 
86.239 
76.862 
69.190 
62.798 
57.390 
52.755 
48.739 
45.225 
42.111 
39.269 
36.727 
34.440 


29.093 


Phase ili 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase int oS} 


GAS Jal 


——— 


Jat 


SILICON HYDRIDE (GAS) 


S  ~(G+H298)/T 


J/(K mol) 


198.038 
198.222 
206.855 
213.660 
219.308 
224.159 
228.570 
232.504 
236.062 
239.315 
242.317 
245.107 
247.718 
250.174 
252.495 
254.697 
256.794 
258.798 
260.717 


H H-H298 G 

I kJ / mol 
198.038 376.560 0.000 SHAS 
198.038 376.615 0.055 317.149 
199.212 379.617 3.057 296.875 
201.445 382.667 6.107 275.838 
203.964 385.766 9.206 254.182 
206.511 388.914 12.354 232.003 
208.998 392.218 15.658 209.362 
211.395 395.558 18.998 186.304 
213.687 398.935 22.375 162.873 
215.871 402.349 25.789 139.102 
217.951 405.799 29.239 115.019 
219.934 409.285 32.725 90.646 
221.826 412.809 36.249 66.003 
223.635 416.368 39.808 41.107 
225.367 419.964 43.404 15.973 
227.028 423.597 47.037 — 9.388 
228.624 427.266 50.706 — 34.963 
230.160 430.972 54.412 —60.743 
231.640 434.715 58.155 — 86.720 


AH AGy 
376.560 342.607 
376.551 342.397 
375.978 331.093 
375.288 319.950 
374.546 308.952 
373.775 298.080 
373.094 287.313 
372.387 276.632 
371.652 266.032 
370.891 255.507 
370.103 245.052 
369.287 234.664 
368.445 224.339 
367.575 214.076 
366.680 203.872 
315.583 194.172 
314.866 187.050 
314.166 179.969 
313.483 172.924 
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SiH4[g] SILANE (GAS) 32.117 
Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] | ——— I (Ko) ial kJ / mol ] [ - 
GAS 298.15 42.827 204.665 204.665 34.309 0.000 —26.712 34.309 56.824 -9.955 
300.00 42.987 204.931 204.666 34.388 0.079 — 27,091 34.245 56.964 -—9.918 
400.00 51.472 218.472 206.455 39.116 4.807 -— 48.273 31.038 65.036 —8.493 
500.00 59.145 230.799 210.108 44.654 10.345 -—70.745 28.452 73.848 -7.715 
600.00 65.877 242.192 214.518 50.913 16.604 —94.402 26.476 Serie —7.236 
700.00 TA ile 252.796 219.237 57.800 23.491 —119.157 25.039 92.683 -—6.916 
800.00 76.761 262.711 224.059 65.231 30.922 — 144.938 24.056 102.419 —6.687 
900.00 80.977 272.003 228.875 73.124 38.815 — 171.679 23.439 112.255 -—6.515 
1000.00 84.498 280.723 233.629 81.403 47.094 — 199.320 23.101 122.144 — 6.380 
1100.00 87.474 288.920 238.286 90.006 55.697 — 227.806 22.970 132.056 -—6.271 
1200.00 90.026 296.643 242.831 98.884 64.575 — 257.088 22.993 141.973 -—6.180 
1300.00 92.148 303.935 247.253 107.996 73.687 — 287.120 23.121 151.883 —6.103 
1400.00 93.945 310.832 ZoeooU 117.303 82.994 -— 317.862 23.316 161.781 —6.036 
1500.00 95.474 317.367 255.722 126.776 92.467 — 349.274 23.548 171.663 —5.978 
1600.00 96.781 OZool 259.771 136.390 102.081 — 381.324 23.794 181.530 —5.926 
1700.00 97.904 329.473 263.699 146.126 111.817 -— 413.979 — 26.140 191.827 —5.894 
1800.00 98.876 335.097 267.510 155.966 121.657 — 447.209 — 25.687 204.636 — 5.938 
1900.00 99.720 340.466 271.210 165.897 131.588 — 480.990 —25.222 217.419 —5.977 
2000.00 100.457 345.600 274.802 175.906 141.597 —515.295 -—24.752 230.178 -—6.012 
References 
Phase nl fs Cp 
GAS Jal Jat 
Si2H6[g] DISILANE (GAS) 62.219 
Phase il} C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) II kJ / mol ] es 
GAS 298.15 79.077 272.660 272.660 80.300 0.000 -—0.994 80.300 WATE AUS — 22.270 
300.00 79.423 273.150 272.662 80.447 0.147 — 1.498 80.212 127.406 —22.183 
400.00 94.953 298.251 275.979 89.209 8.909 —30.091 76.012 143.799 — 18.778 
500.00 106.889 320.766 282.724 99.321 19.021 —61.062 72.798 161.137 — 16.834 
600.00 116.867 341.161 290.790 110.522 30.222 -—94.174 70.459 179.038 — 15.587 
700.00 125.449 359.836 299.339 122.648 42.348 — 129.237 68.874 197.269 — 14.720 
800.00 132.867 377.084 307.992 135.573 55.273 — 166.094 67.924 215.683 — 14.083 
900.00 139.235 393.111 316.570 149.187 68.887 — 204.613 67.491 234.184 — 13.592 
1000.00 144.612 408.068 324.980 163.387 83.087 —244 680 67.462 252.710 — 13.200 
1100.00 149.029 422.065 333.177 178.077 SE TATETL — 286.195 67.725 271.224 — 12.879 
1200.00 152.509 435.189 341.137 193.162 112.862 — 329.064 68.176 289.705 -12.611 
1300.00 155.063 447.503 348.850 208.548 128.248 — 373.206 68.717 308.144 — 12.381 
References 
Phase H/S Cy 
GAS Nb1 Tk1,e 


154.990 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl eS 


GAS Jat 


Jat 


S —(G-H298)/T 


J/(K mol) 


253.869 
294.111 
265.542 
274.543 
281.896 
288.072 
293.379 
298.034 
302.177 
305.912 
309.3114 
312.432 
315.318 
318.001 
320.510 
322.866 
325.088 
327.189 
329.184 


SILICON IODIDE (GAS) 


H H-H298 G 

| I kJ / mol 
253.869 313.800 0.000 238.109 
253.870 313.872 0.072 237.639 
255.421 317.849 4.049 211.632 
258.378 321.883 8.083 184.611 
261.704 325.915 2a he) 156.778 
265.042 329.921 16.121 128.271 
268.260 333.896 20.096 99.192 
PIA eID 337.847 24.047 69.617 
274.198 341.780 27.980 39.602 
276.914 345.698 31.898 9.195 
279.474 349.605 35.805 — 21.569 
281.891 353.504 39.704 —52.658 
284.177 357.397 43.597 — 84.047 
286.343 361.287 47.487 —115.715 
288.401 365.174 51.374 — 147.642 
290.360 369.061 55.261 —179.812 
292.228 372.947 59.147 -—212.211 
294.013 376.834 63.034 — 244.826 
295.723 380.723 66.923 —277.645 


AH AG; 
313.800 261.034 
313.785 260.707 
304.819 243.429 
282.478 230.242 
282.258 219.814 
281.934 209.431 
281.514 199.101 
281.014 188.829 
280.443 178.616 
279.809 168.463 
279.116 158.371 
278.369 148.339 
TT SM 138.366 
276.727 128.452 
275.836 118.596 
224.723 109.244 
223.970 102.472 
223.216 95.743 
222.460 89.054 
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Sil2{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al iS 


GAS Jat 


_———— 


Jal 


J /(K mol) 


320.980 
321.318 
337.266 
349.869 
360.267 
369.109 
376.796 
383.593 
389.683 
395.199 
400.239 
404.879 
409.178 
413.181 
416.928 
420.448 
423.768 
426.909 


SILICON DIIODIDE (GAS) 


S  -(G-H298)/T H H-H298 G 

al kJ / mol 
320.980 92.466 0.000 ~3.234 
320.981 92.567 0.101 ~3.828 
323.146 98.114 5.648 -36.792 
607,274. ~ 109763 tN 1120%. = 7A 
331.932 109.467 17.001  -106.693 
836.007, 1 © 115.0038 = 22.7en8 8148178 
341.178 120.960 28.494 -180.477 
345.521 126.731 34.265 -218.503 
349.688 132.511 40.045 257.172 
353.533 138.298 45.832 296.420 
357.218 144.091 51.625 -336.196 
360.708 149.888 57.422 -376.455 
364.019 155.689 63.223 -417.160 
367.164 161.491 69.025 -458.280 
370.159 167.297 74.831  -499.788 
373.014 173.104 80.638  -541.658 
375.743 178.912 86.446 -583.871 
378.354 184.722 92.256  -626.406 
380.857 190.532 98.066  -669.247 


429.890 


AH; AG; 
92.466 37.004 
92.429 36.660 
74.215 18.948 
29.392 9.472 
28.968 5.527 
28.492 1.657 
27.969 =2,042 
27.398 —5.871 
26.781 —9:535 
26.119 — 13.135 
25.411 — 16.673 
24.658 — 20.150 
23.861 — 23.567 
23.019 — 26.926 
22.132 — 30.227 
=28.976 - 33.024 
eos — 33.240 
— 30.479 — 33.415 
— 31.238 — 33.550 


281.894 


log Ky 


408.799 SILICON TRIIODIDE (GAS) Sil3[g] 

Phase Wh C, S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K ] J/(K mol) al kJ / mol =| [ - 

GAS 298.15 77.189 378.301 378.301 35.146 0.000 —77.645 35.146 — 20.092 3.520 
300.00 11.253 378.779 378.303 35.289 0.143 —78.345 35.101 — 20.434 3.558 
400.00 79.623 401.370 381.367 43.147 8.001 —117.401 8.379 —37.718 4.925 
500.00 80.818 419.280 387.221 51.176 16.030 —158.464  -58.163 — 42.809 4.472 
600.00 81.500 434.080 393.833 59.294 24.148 —201.154  -58.047 — 39.750 3.461 
700.00 81.923 446.677 400.505 67.467 32.321 —245.207  -57.967 — 36.707 2.739 
800.00 82.204 457.636 406.976 75.674 40.528 —290.485 -57.927 — 33.673 2.199 
900.00 82.399 467.331 413.154 83.905 48.759 -—336.692 -57.928 — 30.642 1.778 
1000.00 82.540 476.020 419.013 92.152 57.006 —383.867  -57.971 —27.608 1.442 
1100.00 82.645 483.892 424.559 100.412 65.266 — 431.869 — 58.059 — 24.568 1.167 
1200.00 82.724 491.086 429.808 108.680 73.534 —480.623 -58.191 —21.518 0.937 
1300.00 82.786 497.710 434.780 116.956 81.810 —530.068  -—58.369 — 18.455 0.742 
1400.00 82.835 503.847 439.497 125.237 90.091 — 580.149 —58.593 — 15.376 0.574 
1500.00 82.875 509.564 443.979 133.523 98.377 —630.823 -58.862 — 12.280 0.428 
1600.00 82.906 514.914 448.247 141.812 106.666 — 682.050 —59.178 -9.165 0.299 
1700.00 82.933 519.941 452.318 150.104 114.958 —733.795 -109.717 —5.582 OMiZ 
1800.00 82.954 524.681 456.208 UGihsele eee —786.028 -109.899 0.549 —0.016 
1900.00 82.972 529.167 459.931 166.695 131.549 — 838.723 -110.089 6.690 -—0.184 
2000.00 82.987 533.423 463.500 174.993 139.847 —891.854  -110.285 12.842 -0.335 

References 

Phase H/S C, 

GAS Jat Jal 

535.703 SILICON TETRAIODIDE Sil4 

Phase T eG; S  -(G-H298)/T H H-H298 G AH; AG, log K; 
[K] J/(K mol) i) tL kJ / mol ] [ - 

SOL 298.15 108.035 258.153 258.153 — 189.535 0.000 —266.503 -189.535 — 191.637 33.574 
300.00 108.198 258.822 258.155 — 189.335 0.200 —266.981 -189.574 — 191.650 33.369 
393.65 116.392 289.283 262.057 — 178.818 10.717 -—292.694  -223.291 — 191.428 25.401 

49.956 19.665 

LIQ 393.65 163.742 339.238 262.057 — 159.153 30.382 —292.694  -203.626 — 191.428 25.401 
400.00 164.004 341.860 263.303 — 158.112 31.423 —294.856 -203.750 — 191.230 24.972 
500.00 168.134 378.901 282.841 — 141.505 48.030 —330.955 -—285.810 — 180.288 18.835 
575.80 171.264 402.849 297.095 — 128.642 60.893 —360.602 -280.425 — 164.678 14.939 

References 

Phase nV s Cy Remarks 

SOL Jal Jat 

LIQ Jat Jal Jat NBPT= 575.8 
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Sil4{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase inl fF ts) 


GAS Jal 


_ SS 


Cp 


100.570 
100.649 
103.619 
105.127 
105.990 
106.528 
106.885 
107.134 
107.313 
107.447 
107.549 
107.628 
107.691 
107.741 
107.782 
107.816 
107.844 
107.867 
107.886 


Jat 


S 


J/(K mol) 


416.459 
417.082 
446.496 
469.797 
489.047 
505.429 
519.678 
532.283 
543.580 
553.815 
563.168 
571.780 
5/9799 
587.190 
594.145 
600.680 
606.844 
612.675 
618.209 


SILICON TETRAIODIDE (GAS) 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
416.459 -110.458 0.000 234.625 
416.461 -110.272 0.186  -235.396 
420.452 -100.040 10.418  -278.639 
428.072 -89.595 20.863  -324.494 
436.676  -79.036 31.422 -372.464 
445.357  -68.408 42.050  -422.208 
453.776 57.736 52.722 -473.479 
461.812  -47.085 63.423 -526.089 
469.434 -36.312 74.146  -579.892 
476.647 -25.573 84.885  -634.770 
483.473  -14.823 95.635  -690.625 
489,939 -4.064 106.394  -747.379 
496.073 6.702 117.160  -804.960 
501.903 17.473 127.931  -863.312 
507.453 28.250 138.708 922.383 
512.747 39.029 149.487 982.127 
517.805 49.812 160.270 -1042.506 
522.646 60.598 171.056 -1103.485 
527.287 71.386 181.844 -1165.031 


AH; AGy 
=110.458  -159.759 
-110.510 -160.065 
—145.678  -175.013 
=233.900 —173:827 
—233.219 -161.876 
— 232.566  -—150.038 
=231.947 —138.291 
=231.367.  =126:619 
—230:829 = —119,010 
- 230.335  -103.452 
— 229.887 Seon 
— 229.485 — 80.458 
— 229.130 -— 69.008 
— 228.824 —Oie002 
— 228.565 — 46.174 
— 278.533 — 34.335 
— 278.146 — 19.981 
— 277.768 —5.649 
=217399 8.663 


535.703 


log Ky 
[ = 


] 


140.283 


Phase il 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase aves 


SOL-A Ja 


Cp 


99.502 

99.757 
111.003 
120.502 
129.374 
137.632 
145.202 
152.042 
158.141 
163.511 
168.179 
WME 
175.554 
178.349 
180.613 
182.397 
183.753 
184.732 
185.390 
185.780 
185.956 


TRISILICON TETRANITRIDE (ALPHA) 


S —(G-H298)/T H H-H298 G 
J/(K mol) lh. Ik kJ / mol 


112.968 112.968 -744.752 0.000 -778.433 
113.584 112.970  -744.568 0.184  -778.643 
143.908 117.029 -734.000 10.752  =791.563 
169.712 125,045 “—722,419- 22.3383 —807.275 
192.475 134.422 -—709.920 34832 -825.405 
213.047 144.207. -696.564 48188 -845.697 
231.927 154.008  -682.417 62.335 -867.958 
249.431 163.650  -—667.548 77.204 -892.037 
265.773 1300-1} OO20C CMO 2/41 0mm Olle O00 
281.103 182.187 -635.945 108.807 -—945.158 
295.535 191,037 = 619'354> 125.398" °=973.996 
309.159 199.604  -602.331 142.421 -1004.238 
322.046 207.894 -584.939 159.813 -1035.804 
334.256 215.915 -567.240 177.512 -1068.624 
345.842 223.676 -549.287 195.465 -1102.634 
356.847, 231.189" ==—5315183 213.619 =1137.773 
367.313 238.463  -512.822 231.930 -1173.986 
377.276 245.509 -494.395 250.357 -1211.219 
386.769 252.337  -475.886 268.866 -1249.425 
395.825 258.955  -457.326 287.426 -1288.558 
404.472 265.375  -438.738 306.014 -1328.576 


Remarks 


Ja NDPT= 2151. 


AH; AG; 
-744.752  -647.344 
-744.787  -—646.739 
—746.421 — 613.798 
-747.556 —580.499 
-—748.154  -547.023 
-—748.230  -—513.488 
—747.826 -—479.976 
-—746.994 -446.540 
-745.787 —413.218 
-—744.259 -—380.033 
-742.464  —346.999 
-—740.454 —-—314.124 
— 738.281 — 281.409 
-735.993 -—248.855 
—733.635 -—216.456 
—881.782  —182.865 
—878.728 -141.839 
—875.600 —100.986 
— 872.426 — 60.299 
— 869.235 AGT 7 
— 866.045 20.605 
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Si3N4 


log Ky 
[ = 


113.412 
112.607 
80.154 
60.644 
47.623 
38.317 
31.339 
ZS EN Tf 
21.584 
18.046 
15.104 
12.622 
10.500 
8.666 
7.067 
5.619 
4.116 
2.776 
Won 
0.492 
—0.489 


] 
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SiO[g] 


Phase il} 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase ad S&S 


GAS Jal 


(———= 


Jal 


J/(K mol) 


211.569 
211.754 
220.495 
CHASTE 
233.581 
238.798 
243.410 
247.542 
251.283 
254.700 
257.844 
260.755 
263.465 
265.999 
268.379 
270.622 
272.742 
274.753 
276.664 
278.485 
280.224 
281.889 
283.484 
285.016 
286.490 
287.909 
BX). 209) 
290.603 


SILICON OXIDE (GAS) 


S —(G-H298)/T H H-H298 G 

Il kJ / mol 
211.569  -100.416 0.000 -163.495 
211.569  -100.361 0.055 -163.887 
212.753 -97.319 3.097 -185.517 
215.031 —94.143 6.273 — 207.932 
217.635 — 90.848 9.568 -230.997 
220.294 -87.463 12.953 -—254.622 
222.901 -84.008 16.408  -278.737 
225.413 -80.500 19.916 -303.288 
227.816 —76.949 23.467 — 328.232 
230.107 —73.364 27.052 — 353.534 
232.289 -69.750 30.666 -379.163 
234.368 —66.113 34.303 — 405.094 
236.351 -—62.456 37.960 -431.307 
238.244 —58.783 41.633 — 457.782 
240.054 =55.095" 49.3211 — 484.502 
241.786 =§1.395 49.021 —511.453 
243.448 -47.686 52.730 — 538.622 
245.043 -43.967 56.449 -565.998 
246.577 -40.241 60.175 -593.569 
248.053 -36.508 63.908 -621.328 
249.476 -32.770 67.646 — 649.264 
250.850 -29.026 71.390 -677.370 
252.176 -25.278 75.138 —-705.639 
253.459 -21.525 78.891 -734.065 
254.702 -17.767 82.649 — 762.640 
255.905 -14.005 86.411 =791,361 
257.073 0239 Osi O20:2211 
258.207 -6.467 93.949 -849.215 
259.308 -2.690 97.726 -878.340 


291.883 


AH; AG; 
-100.416 -127.302 
-100.425 -127.469 
-— 100.991 — 136.401 
-101.624 -145.181 
-102.285 -153.831 
-102.976 -162.368 
-103.699 -170.804 
-104.454 —-179.147 
-105.244 -—187.404 
-106.068 -195.580 
-106.928  -203.680 
—107.824 —211.707 
-—108.758  -—219.663 
=109:730) ~~ =227:501 
— 110.741 — 235.373 
SOS val — 242.684 
— 162.839 —247.406 
SWE — SAey20}5)1 
— 164.584 —256.709 
—165.464 -—261.294 
- 166.349 -265.837 
— 167.241 — 270.339 
-— 168.138 -—274.802 
=169.042, " —279.226 
SUG eye Sis eNl7/ 
=f O!009 se 20.72 
SWALIRO S222 
SWAT = 2ReL SAS 
-—173.648  —300.834 


60.084 


Phase 


LIQ 


= 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
847.00 


847.00 


- 900.00 


1000.00 
1079.00 


1079.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
1996.00 


1996.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase 


S-LQ 
S-HQ 
S-HC 
LIQ 


H/S 


Jat 
Jal 
Jal 
Jal 


| —= == 


SILICON DIOXIDE 


S  -(G-H298)/T H 


J/(K mol) 


41.463 
41.740 
55.875 
68.502 
79.812 
90.068 
99.560 
103.845 
0.860 
104.705 
108.812 
116.023 
121.296 
1.850 
123.146 
124.508 
130.696 
136.438 
141.791 
146.805 
151.519 
155.967 
160.179 
164.177 
167.834 
4.793 
172.626 
172.798 
176.983 
180.973 
184.786 
188.436 
191.937 
195.301 
198.538 
201.658 
204.668 
207.575 


Remarks 


Ja2 


H-H298 


G 


et 


41.463  -910.857 
41.464 -910.774 
43.333  -905.840 
47.128 -900.170 
51.649  -893.959 
56.416 -887.301 
61.222  -880.186 
63.469  -876.658 

0.728 
63.469  -875.930 
66.019 -872.343 
70.664  -865.498 
74.180  -860.019 

1.996 
74.180  -858.023 
75.128  -856.539 
79.504  -849.427 
83.666 -842.254 
87.629  -835.030 
91.408  -827.762 
95.019  -820.458 
98.475 -813.120 
101.787 -805.752 
104.966 -798.357 
107.903  -791.235 

9.566 
107.903 -781.669 
108.032  -781.326 
AA 2 lee a eAS 
114.298  -764.172 
117.280  -755.594 
120.169 -747.017 
122.970 -738.440 
125.688  -729.863 
428:327 — —721.286 
130.890 -712.708 
133.383  -704.131 
135.808  -695.554 


Low Quartz (trigonal) 


0.000 
0.083 
5.017 
10.687 
16.898 
23.556 
30.671 
34.199 


34.927 
38.514 
45.359 
50.838 


52.834 
54.318 
61.430 
68.603 
75.827 
83.095 
90.399 
97.737 
105.105 
112.500 
119.622 


129.188 
129.531 
138.108 
146.685 
155.263 
163.840 
172.417 
180.994 
189.571 
198.149 
206.726 
215.303 


kJ / mol 


— 923.219 
— 923.296 
— 928.190 
— 934.421 
— 941.846 
-— 950.348 
— 959.835 
— 964.615 


— 964.615 
— 970.274 
= Coil 52) 
— 990.898 


— 990.898 

— 993.498 
— 1006.262 
—1019.622 
— 1033.537 
—1047.969 
— 1062.888 
— 1078.264 
— 1094.073 
—1110.293 
Si ZO:23i 


—1126.231 
=i 26.922 
—1144.412 
SWINGS 
—1180.601 
—1199.263 
—1218.283 
—1237.646 
12072339 
—1277.350 
— 1297.667 
—1318.280 


AHy AG; 
-910.857  —856.444 
-—910.866 —856.106 
So) lo 0/220 et SSO Meco ks) 
—910.693 -—819.540 
-—910.018 —801.367 
-909.063 —783.331 
-907.794 —765.451 
— 90/2050 sole L0G 
JOO C2C mma Oe lUS 
cot] 010 ¢ NW Mel KY et Asie) 
-905.144 —730.256 
-—904.528  —716.463 
—J02532 al OOo 
-—902.349 —712.844 
-—901.485 —695.654 
-—900.637 -678.536 
—899.810  —661.483 
—899.009 —-—644.487 
—898.237 —627.545 
-947.674  -—610.202 
-—946.742 -590.378 
-—945.806 -—570.606 
—944.906 -—551.670 
—935.340 —551.670 
—939:20 (Me OOU 02 
—933.185 —531/.735 
—931.136 —512.666 
-—929.109 -—493.690 
—927.104 -474.802 
=) — 455.997 
SS) SAS 2 
—921.219  -—418.620 
-919.299 —-—400.040 
-917.400 -—381.529 
-915.519  —363.083 


High Quartz (hexagonal), MPT= 1696., L= 7.699 kJ 


High Cristobalite 
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Si02 


log Ky 
oe | 


150.045 
149.061 
109.407 
85.617 
69.765 
58.453 
49.979 
46.691 


46.691 
43.400 
38.145 
34.684 


34.684 
33.850 
30.281 
27.264 
24.680 
22.443 
20.487 
18.749 
17.132 
15.687 
14.437 


14.437 
14.388 
13.226 
WANE 
WNANZ 
10.334 
9.528 
8.785 
8.099 
7.463 
6.872 
6.322 
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Si02[CR] SILICON DIOXIDE (CRISTOBALITE) 60.084 
Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (SSN) ld kJ / mol [ - 
S-LC 298.15 44.953 43.396 43.396 — 908.346 0.000 -921.285 -908.346 — 854.509 149.706 
300.00 45.145 43.675 43.397 —908.263 0.083 -—921.365 -908.354 — 854.175 148.725 
400.00 53.145 OV-802 45.276 — 903.316 5.030 -—926.456 -908.500 — 836.079 109.181 
500.00 58.672 70.332 49.065 — 897.713 10.633 -—932.879 -908.236 —817.997 85.456 
543.00 60.668 USS 50.946 — 895.146 13.200 -—936.009 -908.027 —810.245 77.943 
References 
Phase H/S Ge Remarks 
SSIUC Jat Ja2 Jat Low Cristobalite, TPT= 543. (to High Cr.), L= 1.343 kJ 
SiOF2[g] SILICON DIFLUORIDE OXIDE (GAS) 82.082 
Phase AF C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] Ht) ip ll kJ / mol ] [ - 
GAS 298.15 53.744 271.258 271.258 — 966.504 0.000 -1047.379 -966.504 —950.723 166.563 
300.00 53.864 271.591 271.259 —966.404 0.100 -1047.882 -966.527 — 950.625 165.518 
400.00 61.050 288.074 273.457 — 960.657 5.847 -1075.887 -967.601 —945.153 123.424 
500.00 66.683 302.340 277.839 — 954.253 12.251 -1105.424 -968.369 — 939.447 98.143 
600.00 70.539 314.861 282.988 — 947.380 19.124 -1136.297 -968.925 — 933.608 81.278 
700.00 73.207 325.947 288.349 —940.185 26.319 -1168.348 -969.356 — 927.686 69.225 
800.00 75.110 335.854 293.679 —932.764 33.740 -1201.447 -969.718 —921.708 60.181 
900.00 76.514 344.786 298.869 —925.179 41.325 -1235.486 -970.045 —915.687 53.145 
1000.00 77.580 352.905 303.873 -—917.472 49.032 -1270.377 -970.359 -—909.631 47.514 
1100.00 78.413 360.339 308.673 —909.671 56.833 -1306.045 -970.674 — 903.543 42.906 
1200.00 79.078 367.192 313.268 -901.795 64.709 -1342.426 -971.000 — 897.426 39.064 
1300.00 79.621 373.544 317.663 —893.860 72.644 -1379.466 -971.344 — 891.281 35.812 
1400.00 80.072 379.461 321.868 —885.874 80.630 -1417.120 -971.712 — 885.108 33.024 
1500.00 80.454 384.999 325.895 —877.848 88.656 -1455.346 -972.108 — 878.909 30.606 
1600.00 80.782 390.202 329.753 —869.785 96.719 -1494108 -972.534 — 872.682 28.490 
1700.00 81.068 395.108 333.454 —861.693 104.811  -1533.376 -—1023.173 — 865.980 26.608 
1800.00 81.320 399.749 337.010 —853.573 112.931 -1573.121 -—1023.443 — 856.726 24.862 
1900.00 81.545 404.152 340.428 —845.430 121.074  -1613.318 -1023.712 — 847.456 23.298 
2000.00 81.747 408.340 343.720 —837.265 129.239 -1653.944 -1023.981 — 838.173 21.891 
References 
Phase A/S C, 
GAS Jat Jat 


] 


] 
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59.059 SILICON PHOSPHIDE SiP 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
(Kol) Jel kJ / mol ee 
SOL 298.15 39.775 32.635 32.635 — 66.944 0.000 —76.674 — 66.944 —58.818 10.305 
300.00 39.874 32.882 32.636 — 66.870 0.074 —76.735 —66.951 —58.768 10.232 
400.00 43.707 44.934 34.253 —62.672 4.272 —80.645 —68.127 —55.791 7.286 
500.00 46.066 54.956 37.420 —58.176 8.768 —85.654 -68.543 —52.657 5.501 
600.00 47.844 63.518 41.073 —53.477 13.467 —91.588 —68.853 —49.449 4.305 
700.00 49.348 71.008 44.826 —48.616 18.328 — 98.322 -—69.073 — 46.196 3.447 
800.00 50.706 77.688 48.524 — 43.613 PRESS —105.763 -69.211 -—42.918 2.802 
900.00 51.979 83.734 5205 — 38.478 28.466 —113.839 -69.270 — 39.627 2.300 
1000.00 53.200 89.274 55.549 — 33.218 33.726 -—122.493 -69.252 — 36.334 1.898 
References 
Phase inf f Ss Cp 
SOL Tk1/Ku1 e 
60.151 SILICON SULFIDE (GAS) SiS[g] 
Phase iT C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) al kJ / mol ] [ - 
GAS 298.15 32.102 223.786 223.786 105.939 0.000 39.217 105.939 54.386 -—9.528 
300.00 32.159 223.985 223.787 105.998 0.059 38.803 105.919 54.066 -9.414 
400.00 34.196 233.556 225.078 109.330 3.391 15.908 102.547 37.040 —4,837 
500.00 35.179 241.303 227.573 112.804 6.865 —7.848 99.840 20.953 —2.189 
600.00 35.747 247.772 230.416 116.353 10.414 — 32.310 97.436 5.409 -0.471 
700.00 36.119 253.312 233.300 119.947 14.008 —57.371 95.272 —9.757 0.728 
800.00 36.387 258.153 236.111 123.573 17.634 — 82.949 93.030 —24.611 1.607 
900.00 36.594 262.451 238.803 127.222 21.283 — 108.984 37.911 — 38.023 2.207 
1000.00 36.763 266.316 241.364 130.890 24.951 — 135.425 37.135 -— 46.419 2.425 
1100.00 36.907 269.827 243.795 134.574 28.635 — 162.235 36.321 —54.735 2.599 
1200.00 37.035 273.043 246.100 138.271 32.332 — 189.381 35.471 —62.976 2.741 
1300.00 Simo 276.012 248.288 141.981 36.042 — 216.836 34.584 -—71.144 2.859 
1400.00 37.258 278.770 250.368 145.701 39.762 — 244.576 33.662 -—79.242 2.957 
1500.00 37.359 281.344 252.348 149.432 43.493 — 272.583 32.704 —87.274 3.039 
1600.00 37.456 283.758 254.237 Wesal74s} 47.234 — 300.840 Se | —95.240 3.109 
1700.00 37.548 286.031 256.041 156.923 50.984 —329.330  -19.495 - 102.697 SES 
1800.00 37.638 288.180 PSM fhe 160.682 54.743 —358.042 -20.332 — 107.567 3.122 
1900.00 37.725 290.217 259.422 164.451 58.512 —386.963 -21.164 — 112.390 3.090 
2000.00 37.810 292.155 261.010 168.227 62.288 -— 416.082 —21.991 -—117.170 3.060 
References 
Phase H/S C, 
GAS Jal Jat 


] 


SOL 


LIQ 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1363.00 


1363.00 
1400.00 
1500.00 


References 


Phase 


SOL 
LIQ 


in FS 


Ja1/Ku1 
Jat 


Cp 


77.482 
77.503 
78.631 
79.760 
80.888 
82.016 
83.144 
84.273 
85.401 
86.529 
87.657 
88.786 
89.496 


100.416 
100.416 
100.416 


Cp 


Jal 
Jal 


S  -(G-+H298)/T 


J/(K mol) 


80.333 
80.812 
103.263 
120.930 
135.572 
148.125 
1S9h oN 
169.009 
177.946 
186.139 
193.716 
200.777 
204.996 
6.139 
211.135 
213.824 
220.752 


SILICON DISULFIDE 


H H-H298 


G 
kJ / mol 


80.333 
80.334 
83.388 
89.191 
TIS, 
102.344 
108.769 
114.924 
120.787 
126.360 
131.662 
136.710 
139.769 


139.769 
141.691 
146.733 


[ 


— 213.384 0.000 
— 213.241 0.143 
— 205.434 7.950 
—197.514 15.870 
— 189.482 23.902 
—181.337 32.047 
-173.079 40.305 
-—164.708 48.676 
-—156.224 57.160 
-147.628 65.756 
—138.918 74.466 
-130.096 83.288 
-124.480 88.904 
8.368 
SWI S27e 
SWS  iNCOSis7 
—102.355 111.029 


— 237.335 
— 237.484 
— 246.739 
= 2Of.OT9 
— 270.825 
— 285.025 
— 300.399 
—316.816 
— 334.171 
— 352.381 
— 371.378 
— 391.107 
— 403.889 


— 403.889 
—411.751 
— 433.484 


AHy AG; 
-—213.384 -—212.609 
-213.362 -—212.604 
-216.840  —212.330 
-219.004  -210.998 
—220.500  -—209.239 
—221.423  —207.287 
— 222.393  -205.204 
-—328.996 -200.687 
—326.792 -186.548 
-324.536 -172.633 
—S22222 6-920 
-—319.850 -—145.413 
—318.324  -—136.995 
—309.956  -—136.995 
-308.653 -—132.318 
-305.164 -—119.844 


107.046 


Phase ih 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase aS 


GAS Mi1 


|= 


Mit 


SILICON SELENIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


235.250 
235.458 
245.367 
253.281 
259.844 
265.442 
270.320 
274.642 
278.520 
282.038 
209.207 
288.225 
290.977 
293.544 
295.949 
298.212 
300.348 
302.371 
304.293 


H H-H298 G 

| || kJ / mol 
235.250 202.924 0.000 132.784 
235.251 202.986 0.062 132.349 
236.592 206.434 3.510 108.287 
239.165 209.982 7.058 83.341 
242.080 213.582 10.658 57.676 
245.028 217.214 14.290 31.405 
247.891 220.868 17.944 4.611 
250.628 2245 S/amee Ole — 22.641 
253.226 228.218 25.294 — 50.302 
255.688 231.909 28.985 — 78.333 
258.020 235.609 32.685  -106.700 
260.231 239.316 36.392 -135.376 
262.330 243.030 40.106  -164.338 
264.326 246.751 43.827 —193.565 
266.228 250.477 47.553 — 223.041 
268.044 254.209 51.285 — 252.750 
269.780 257.947 55.023 — 282.679 
271.442 261.689 58.765 — 312.816 
273.037 265.437 62.513  -343.150 


AH; AG; 
202.924 150.995 
202.902 150.672 
201.560 133.456 
194.018 116.698 
191.728 101.449 
189.396 86.586 
187.027 72.060 
184.620 57.833 
182.177 43.877 
126.387 35.121 
125.320 26.870 
124.229 18.710 
123.116 10.635 
121.980 2.640 
120.822 —5:279 

69.464 — 12.676 

68.488 — 17.480 

67.531 — 22.230 

66.591 — 26.930 


1364 


SiTa2 


Phase Te 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase in fs 


SOL C1 


_SS= 


SILICON 2—TANTALUM 


S  -(G-H298)/T H H-H298 G 
J/(K mol) lal kJ / mol 


105.487 105.487 —125.520 0.000  -156.956 
105.864 105.438  -125.392 0128) =157.151 
126.352 OSIZ05 226i 7.259 —168.802 
142.932 113.545 -—110.826 14.694 =—182.292 
156.859 119.634), °=108.165" 22.3355 = 197.300 


168.889 125.831 — 95.379 30.141 — 213.601 
179.502 131.889 — 87.429 38.091 — 231.031 
189.020 SWAT TE -—79.348 46.172 — 249.465 
197.665 143.286 —71.141 54.379 — 268.806 
205.601 148.595 — 62.814 62.706 — 288.975 
212.948 153.656 — 54.369 TAN MEN —309.907 
219.800 158.483 — 45.808 79.712 — 331.548 
226.228 163.095 —37.133 88.387 — 353.853 
232.290 167.508 — 28.346 97.174 —376.781 
238.034 WA SS -19.446 106.074 — 400.300 
243.497 175.799 -10.434 115.086 — 424.379 
248.711 179.706 —1.311 124.209 — 448.991 
253.703 183.470 7.923 133.443 —474.114 
258.496 187.103 AWhy-AcY Aum MT AIA —499.725 
Remarks 


C1,7k1  DPT= 2733. (LIQ + Tassi3) 


AH; AG; 
120.520) Ga — I 20s0 
—125.523  -126.602 
=125.665  -—126.939 
-125.743 -127.247 
-125.754 -—-127.545 
=125./22. 127,846 
—125.655 -—128.154 
=120000 “—126-472 
—125.4384  —128.802 
-125.284 -—129.146 
WIN — 129.504 
—124.930 —129.877 
-124.745  —-130.265 
—124.558  —130.666 
—124.370  —131.079 
—174.362  -—131.057 
— 173.961 — 128.521 
-173.529 —126.008 
— 173.081 = 128-518 


389.981 


log K; 


237.119 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase ib ts) 


SOL C1 


—_—-— 


2-SILICON TANTALUM 


S —(G-H298)/T 


J/(K mol) 


56.359 

56.763 

76.409 

92.509 
106.084 
117.814 
128.151 
137.403 
145.787 
153.462 
160.548 
167.137 
173.300 
179.096 
184.571 
189.763 
194.705 
199.423 
203.939 
208.275 
212.445 


Remarks 


C1 


H H—-H298 G 
eel kJ / mol 
56.359 -—119.102 0.000  -135.905 
56.360 -118.981 0.121 — 136.010 
59.003 —-112.140 6.962  -142.703 
64.144 -104.919 14183 -151.174 
70.032 =97.471 21.6381 —=161.121 
76.039 —89.859 29.243 -172.329 
81.920 -82.117 36.985  -184.638 
87.580 -74.261 44.841 — 197.924 
92.988 -—66.303 52.799  -212.090 
98.141 —58.249 60.853  -—227.057 
103.050 -—50.105 68.997 -242.762 
107.730 -41.873 77.229 -259.150 
2195 -33.555 85.547 -276.175 
116.464 —25.154 93.948 -293.798 
120.551 -16.671 102.431  -311.984 
124.471 —8.105 110.997  -330.703 
128.237 0.541 119.643 -349.928 
131.860 9.267 128.369  -369.636 
135.092 18.073 137.175 -389.806 
138.722 26.958 146.060 -410.418 
141.979 35.923 155.025  -431.456 
MPT= 2473. 


AH; AG; 
=119:102  —112.308 
=119:102° — —112:266 
— 119.081 — 109.990 
SWIMS) SO 722: 
—118.978 —105.465 
= 18.926. = 10S:21% 
-—118.888 —100.975 
— 118.866 — 98.738 
— 118.864 -— 96.502 
— 118.882 — 94.265 
83922 — 92.025 
— 118.993 — 89.781 
S096 — 87.530 
—119.232 —85.271 
—119.403 — 83.002 
29:90 —WO.oah 
SOS —fAlBOOd 
= 29s — 63.364 
— 219.234 —59s153 
= SIES, — 46.956 
— 218.601 —38.775 


1366 
Si3Ta5 


Phase iT) 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ml fs 


SOL C1 


Cp 


181.341 
181.537 
189.781 
195.698 
200.700 
205.268 
209.607 
213.811 
217.932 
PEN ee 
226.028 
230.032 
234.017 
237.987 
241.947 
245.899 
249.844 
253.785 
PTA 


S 


J/(K mol) 


280.746 
281.869 
335.312 
378.321 
414.452 
445.737 
473.432 
498.364 
521.105 
542.067 
561.556 
579.807 
597.000 
613.281 
628.767 
643.553 
657.720 
671.334 
684.452 


Remarks 


C1,Tk1 


3-SILICON 5—TANTALUM 


TPT= 1973. / MPT= 2773. 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
280.746 -334.720 0.000 -418.425 
280.750  -334.384 0.336 -—418.945 
287.981 -315.788 18.932 -449.912 
301.886 -296.502 38.218 -485.663 
317.715  -276.678 58.042 -—525.349 
333.818 -256.377 78.343 -—568.393 
349.571 -235.631 99.089. —614.377 
364.741 -214.460 120.260 -662.987 
379.257 -192.872 141.848  —-713.977 
393.117 -170.875 163.845 -767.149 
406.351  -148.474 186.246 -822.341 
418.999 -125.670 209.050 -879.419 
431.105 -102.468 232.252 -938.267 
442.712 -78.867 255.853 -—998.788 
453.861 —54.871 279.849 -1060.897 
464.587 -—30.478 304.242 -1124.519 
474.926 —5.691 329.029 -1189.587 
484.907 19.490 354.210 -1256.044 
494.559 45.066 379.786 -1323.837 


AH; AG; 
-—334.720 -339.717 
—334.730  -339.748 
-—335.377  -341.327 
-—336.014 -342.739 
-—336.507  -—344.035 
—336.865  -—345.259 
—337.082 -346.442 
—337.152 —347.606 
-—337.076 -348.771 
— 336.851 — 349.950 
-—336.477 —351.156 
050/990 002096 
—335.409  —353.681 
—334.722 —355.010 
—333.939 -356.387 
—483.597 -—356.476 
-481.974 -349.044 
-480.157 -341.708 
— 478.181 — 334.471 


988.996 


log Ky 


260.124 


Phase if 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 


References 
Phase abd 


SOL Ra3 


—_—-= 


SILICON THORIUM 


S  -(G-+H298)/T 


J /(K mol) 


58.158 

58.450 

72.566 

84.099 

93.853 
102.329 
109.845 
116.618 
122.799 
128.498 
133.796 
138.756 
143.428 
147.852 
152.057 
156.072 
Noor 
163.611 


H H-H298 G 

li kJ / mol 

58.158 -—128.030 0.000  -145.370 
58.159 — 127.942 0.088 — 145.478 
60.061 — 123.028 5.002 -152.054 
63.750 — 117.856 10.174 — 159.905 
67.975 — 112.503 (evey27/ — 168.815 
72.291 — 107.003 21.027 — 178.633 
76.524 -101.373 26.657 -189.249 
80.609 -95.621 32.409 -200.578 
84.523 -89.754 38.276  -212.553 
88.265 -83.774 44.256  -225.121 
91.841 -77.684 50.346 — 238.239 
95.261 -71.486 56.544  -251.869 
98.536 -65.181 62.849  -265.981 
101.678 —58.769 69.261 — 280.547 
104.696 —52.252 Wasi The — 295.544 
107.601 —45.629 82.401 —310.952 
110.401 —38.902 89.128 — 326.753 
113.105 — 32.070 95.960 — 342.930 


AHy AG; 
-128.030  -123.841 
—128.030  -123.815 
—128.039 -122.409 
—128.073 —120.998 
—Webiess al eevé7e 
— 128.284  -118.138 
—128.472  —-116.676 
-128:718  -115.187 
-129.024 -113.668 
= 129.390 2a 
=129.818 —110.527 
-— 130.307 —108.900 
-130.859  -—107.232 
1314729) —105:524 
—132.147 -103.772 
—185.878  -101.421 
— 186.473 — 96.435 
— 186.963 —91.419 


1368 


Si2Th 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 


References 
Phase al LS 


SOL Ra3 


J/(K mol) 


82.006 

82.423 
102.664 
119.318 
133.430 
145.688 
156.548 
166.319 
175.220 
183.410 
191.010 
198.112 
204.788 
211.095 
217.081 
222.785 
228.237 


2—SILICON THORIUM 


S —(G-H298)/T H H-H298 G 

|| kJ / mol 

82.006 -174.054 0.000  -—198.504 
82.008 -173.929 0.125  -198.656 
84.730 -166.880 7.174 -207.946 
90.032 -159.411 14.643  -219.070 
96.119 -151.667 22387 -—231.725 
102.343 -143.713 30.341 — 245.694 
108.453 -135.578 38476 -260.816 
114.349 -127.281 46.773  -276.968 
119.997 -118.831 55.223 -294.051 
125.895 -110.237 63.817 -311.988 
130.550 -101.501 72.553  -330.714 
135.477 -92.628 81.426 -350.173 
140.191 -83.619 90.435 -370.322 
144.710 -74.476 99.578 -391.119 
149.048 -65.200 108.854 -412.530 
153.219 -—55.792 118.262 -434.526 
157.236 -46.253 127.801 -457.079 
161.111 -—36.583 137.471 -480.165 


233.464 


AH; AG; 
-174.054 -171.365 
-174.054 —-171.348 
— 174.051 — 170.446 
-174.067 —-169.544 
-174.132  -168.634 
AO OreNO9 
-174.449 -166.761 
174.711 — 165.785 
-—175.044 -164.776 
SWC), — 163.730 
—175.933 —162.644 
-176.488  -—161.514 
= A20 Se —160:339 
SWiisse Wes) ii7/ 
-178.608  -—157.844 
=262,6668 9) =lOo1oS 
—283.140  -—148.025 
-—283.512 —140.508 


288.209 


log K; 


752.285 


Phase Af 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 


References 
Phase nt Ss 


SOL Ra3 


[SS 


Cy 


121.734 
WZ 
129.526 
134.574 
138.616 
142.183 
145.496 
148.662 
151.737 
154.752 
157.726 
160.672 
163.597 
166.506 
169.404 
172.293 
W/o 
178.051 


2—-SILICON 3—THORIUM 


S  -(G-+H298)/T H H-H298 G 
J/(K mol) jag kJ. / mol 


163.176 163.176 -—284.930 0.000 -333.581 
163.930 163.178 —284.705 0.225 -—333.883 
200.144 168.064  -272.098 ~ 12.832 _=352.156 
229.616 177.518 —258.881 26.049  -—373.689 
254.519 188.329  —245:216 39.714  —397.928 
276.159 199.364  -231.173 53.757 -—424.485 
295.363 210.186  -216.788 68.142 -—453.079 
312,684 >" °220:628" —202:079 82.851 — 483.495 
3260 0)uee co. 0 OSOimE = 0/000 mmENO 261 2g O10: 500 
343.111 24020 SRS emi Orlo Om O49: 1100 
356.704 249.354 —-156.109 128.821 — 584.154 
369.445 258.106  -140.189 144.741 — 620.468 
381.460 266.492  -123.976 160.954 -658.019 
392.846 274539 -107.470 177.460 -696.739 


403.685 282.275 —90.675 194.255 —736.570 
414.041 289.724 -73.590 211.340 -777.460 
423.971 296.908 —56.216 228.714 -819.364 
433.519 303.848 —38.555 246.375 -862.242 


AH; AG; 
-—284.930  -274.606 
— 284,931 — 274.542 
— 284.971 —271.074 
-—285.096  -267.588 
—285.350 -264.065 
—285.752 -260.488 
—286.312 -256.842 
—287.085  —263.117 
—287.926 -249.302 
—288.985  -245.390 
—290.214 -241.374 
—291.614 -237.248 
—293.186  -233.008 
—294.930  -228.650 
—296.847  -224.170 
-407.740 -218.345 
-409.613 -207.148 
-411.198  -195.856 


1369 


Si2Th3 


log Ky 


1370 


Si5Th3 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 


References 
Phase nl dS 


SOL Ra3 


——, 


Cp 


181.742 
OZ 
196.518 
205.108 
211.410 
216.632 
221.278 
225.590 
229.693 
233.661 
237.536 
241.347 
245.109 
248.837 
252.539 
256.219 
259.884 
263.536 


S 


J/(K mol) 


213.384 
214.509 
269.096 
313.933 
351.908 
384.899 
414.134 
440.449 
464.431 
486.510 
507.008 
526.172 
544.195 
561.233 
577.411 
592.832 
607.581 
621.730 


5—SILICON 3—THORIUM 


~(G-H298)/T H H-H298 G 

kJ / mol 
213.384 -486.181 0.000 -549.801 
213.387 -485.844 0.337. 550.197 
220.732 -466.835 19.346 -574.474 
235.024 -446.726 39.455  -603.693 
251.420 —-425.888 60.293  -637.033 
268.183  -404.480 81.701 -673.909 
284.634  -382.581 103.600  -713.888 
300.509  -360.235 125.946  -756.639 
315.719  -337.469 148.712 -801.900 
330.255  -314.301 171.880  -849.462 
344.140  -290.740 195.441  -899.150 
357.414 -266.796 219.385  -950.819 
370.118  -242.473 243.708 -1004.346 
382.296  -217.775 268.406 -1059.625 
393.989  -192.706 293.475 -1116.564 
405.236  -167.268 318.913 -1175.082 
416.071 -141.463 344.718 -1235.108 
426.525 -115.292 370.889 -1296.578 


AH; AG; 
— 486.181 — 473.993 
— 486.181 — 473.918 
-486.187 -—469.829 
-486.256  -—465.734 
-486.466 -461.612 
—486.849 -—457.442 
— 487.421 — 453.204 
-488.192  -448.883 
-489.165  -—444.465 
-—490.346 -—439.940 
—491.737 —435.298 
— 493.338 —430.531 
—495.152 -—425.633 
-497.178 -—420.598 
-—499.418  —415.420 
-761.208 -407.536 
-762.808  -—386.684 
-—764.042 -—365.753 


836.542 


log K; 
[ = 


] 


ee — 


75.966 


Phase 


SOL 


7 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2033.00 


References 


Phase 


SOL 


H/S 


Hu1/Ku1 


——_——— 


SILICON TITANIUM 


S  -~(G-+H298)/T 


J/(K mol) 


48.953 
49.234 
62.896 
74.163 
83.746 
92.105 
99.542 
106.262 
112.410 
118.091 
123.384 
128.350 
133.036 
137.480 
141.712 
145.760 
149.642 
153.377 
156.980 
158.142 


Remarks 


Hu1 


H H-H298 


G 


48.953 
48.954 
50.791 
54.372 
58.489 
62.706 
66.854 
70.865 
74.717 
78.405 
81.935 
85.316 
88.559 
91.674 
94.670 
SEM 
100.343 
103.037 
105.645 
106.487 


] 


[ 


— 129.704 0.000 
— 129.620 0.084 
— 124.862 4.842 
— 119.808 9.896 
-114.550 15.154 
WOW: ZAOayAS) 
-103.554 26.150 
-—97.847 31.857 
-92.011 37.693 
-—86.049 43.655 
=) ies) AS Ce 
= ShOlm en O0-043 
—67.437 62.267 
—60.995 68.709 
-54.436 75.268 
SAP TIS) {ahi ASN) 
-—40.967 88.737 
—34.058 95.646 
-—27.033 102.671 
—24.690 105.014 


DPT= 2033. (LIQ + Ti5Si3) 


kJ / mol 


— 144.299 
— 144.390 
— 150.020 
— 156.890 
— 164.797 
— 173.598 
— 183.187 
— 193.483 
— 204.421 
—215.949 
— 228.026 
— 240.615 
— 253.687 
— 267.214 
— 281.176 
=/}5359)) 
—310.322 
— 325.474 
— 340.993 
— 346.193 


AH; AG; 
=129.704 -129.517 
=129.703  —-129.516 
=129.657 —129.460 
WA Seye 28) AN Ie 
SAS tsi) 9 HN) Seo) 
SWANS SASL Sts, 
= WAS) — 129.396 
SWAY) leks) 401) 
S WASSER 
SWAIN S128) Ay, 
SISA) SIS) slels 
—132.743 | —129.064 
See SPATS, 
SUSees) SS 1WAsore) 
—131.253 -—128.374 
NOS} VAT TAey 
-—180.232  -124.655 
SW Za 35x8v/ 
SUG Sa ilishahe 
192,620 eels Ooo 
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Si2Ti 2—SILICON TITANIUM 104.051 


Phase C, S  -(G-H298)/T H H-H298 G AH; AG; log K; 
Ki [== (kK mol) Pek kJ / mol aan 


SOL 298.15 65.489 61.086 61.086 -—134.306 0.000 -152.519 -134.306 -132.126 23.148 
300.00 65.647 61.492 61.088  -—134.185 0.121 —152.632 -134.305 -132.112 23.003 
400.00 TY 81.310 63.748  —127.281 7.025 -159.805 -134.235  -131.391 17,958 
500.00 75.588 97.764 68.953" > -—119°901 14.405 -168.782 -134113 -130.693 13.653 
600.00 78.450 111.807 74.953 -112.194 22112  -179.278 -133.944  -130.024 11.320 


700.00 80.873 124.086 Oiled -—104.225 30.081 —191.085 -133.746 — 129.386 9.655 
800.00 83.063 135.030 87.181 -96.027 38.279 -—204.051 -133.536 — 128.777 8.408 
900.00 Sah, 17 144.933 93.056 —87.617 46.689 —218.057 -133.328 —128.195 7.440 
1000.00 87.086 154.004 98.704 -79.006 55.300 —233.010 -133.131 — 127.635 6.667 
1100.00 89.000 162.394 104.117 —70.201 64.105 —248.835 -132.943 — 127.095 6.035 
1200.00 90.876 170.219 109.303 —61.207 73.099 —265.470 -136.758 — 126.452 5.504 
1300.00 92.727 177.566 114.275 —§2.027 82.279 —282.863 -—136.048 — 125.622 5.048 
1400.00 94.558 184.505 119.045 —42.663 91.643 —300.970 -—135.300 — 124.848 4.658 
1500.00 96.374 191.091 123.631 —33.116 101.190 —319.752 -134.521 — 124.128 4.323 
1600.00 98.180 197.368 128.045 —23.388 110.918 —339.177 -—133.719 — 123.461 4.031 
1700.00 99.978 203.374 132.300 -13.480 120.826 —359.217 -—233.255 —121.951 3.747 
1800.00 101.769 209.140 136.410 —3.393 130.913 —379.844 -231.975 -115.441 3.350 
1813.00 102.001 209.873 136.934 —2.068 132.238 — 382.568 -231.802 —114.600 3.302 
References 
Phase mais C, Remarks 


SOL Hu1/Ku1 e Hu1 MPT= 1813. 


323.657 


Phase 


SOL 


: 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2393.00 


References 


Phase 


SOL 


H/S 


Hu1/Ku1 


Cp 


187.194 
187.555 
201.794 
210.790 
217.721 
223.678 
229.116 
234.251 
239.199 
244.025 
248.767 
253.450 
258.090 
262.699 
267.284 
271.851 
276.403 
280.943 
285.474 
289.998 
294.515 
299.027 
303.220 


Cp 


e 


3—SILICON 5—TITANIUM 


S —(G-H298)/T H H-H298 G 
J/(K mol) lef kJ / mol 


217.986 217.986 -—579.066 0.000 -644.059 
219.145: | 217:990) -—578:719 0.347 -644.463 
275.253 225.5438 -559.182 19.884  -669.283 
321.304 240.228  -538.528 40.538 -699.180 
360.369)» 257.078! ~=517:091 61.975 ~—733.313 
394.387 274.315 -495.015 84.051 —771.086 
424.614 291.248  -472.373 106.693  -812.064 
451.899 307.606  -449.202 129.864 -855.912 
476.837 323.300  -425.528 153.538 -902.366 
499.863 338.318  -—401.366 177.700 -—951.215 
521.299 352.683  -376.726 202.340 -1002.286 
541.397 366.434 -351.615 227.451 -1055.431 
560.349 379.615  -326.038 253.028 -—1110.527 
578.313 392.268  -299.998 279.068 -1167.468 
595.414 404.434  -273.499 305.567 -1226.161 
611.755 416.152  -246.542 332.524 -1286.525 
627.422 427.457  -219.129 359.937 -1348.489 
642.488 438.381 —191.262 387.804 -1411.989 
657.014 448.951 — 162.941 416.125 -1476.969 
671.052 459.195 -134.167 444.899 -1543.376 
684.647 469.136  -104.941 474125 —-1611.164 


697.838 478.794 -75.264 503.802 -1680.292 
709.774 487.540 —47.260 531.806  -1745.748 
Remarks 

Hu1 MPT= 2393. 


AH, AG, 
-579.066  —581.371 
-579.062  —581.386 
-578.837 —582.192 
578.522  —583.066 
-578.140  —584.010 
-577.773  -585.018 
-577.511  —586.072 
-577.426  —587.150 
-577.553  —588.225 
-577.885  —589.278 
598.398  -589.697 
-596.446  -589.051 
-594.465  —588.556 
-592.490  —588.203 
-590.558  —587.981 
~739.240  -586.536 
~736.824 577.623 
-734.427  -568.845 
-802.724 557.966 
-799.891  —545.796 
-796.606  -533.772 
-792.870  -521.907 
~788.990 511.026 
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Si3Ti5 


log K; 
[ ae 


101.854 
101.228 
76.027 
60.912 
50.843 
43.655 
38.267 
34.077 
30.726 
27.982 
25.669 
23.668 
21.959 
20.483 
19.196 
18.022 
16.762 
15.639 
14.573 
13.576 
12.673 
11.853 
WS 


| 
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SiU SILICON URANIUM 266.114 

Phase i C, Ss —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (WK In) i kJ / mol [ - 

SOL 298.15 50.408 66.526 66.526 — 84.517 0.000 — 104.352 — 84.517 — 83.746 14.672 
300.00 50.591 66.838 66.527 -— 84.424 0.093 — 104.475 -— 84.512 — 83.741 14.581 
400.00 57.079 82.411 68.606 -—78.995 By Se: —111.959 — 84.074 — 83.544 10.910 
500.00 60.170 95.516 VETS -73.116 11.401 — 120.874 — 83.556 — 83.472 8.720 
600.00 61.924 106.655 77.467 —67.004 17.513 — 130.997 — 83.155 — 83.496 7.269 
700.00 63.046 116.290 82.340 —60.752 23.765 — 142.155 — 82.986 — 83.570 6.236 
800.00 63.831 124.763 87.124 —54.406 30.111 — 154.216 — 83.134 — 83.648 5.462 
900.00 64.421 Uco¥256)11 7 91.734 — 47.992 36.525 — 167.077 — 83.671 — 83.684 ~ 4.857 
1000.00 64.890 139.129 96.138 — 41.526 42.991 — 180.655 — 87.066 -— 83.473 4.360 
1100.00 65.279 145.333 100.333 —35.017 49.500 — 194.883 —92.021 — 82,862 3.935 
1200.00 65.614 151.027 104.323 — 28.472 56.045 —209.705 -—92.003 — 82.031 3.571 
1300.00 65.910 156.291 108.121 —21.896 62.621 — 225.074 —91.997 — 81.200 3.263 
1400.00 66.180 161.186 Mees -— 15.291 69.226 — 240.951 — 92.004 — 80.369 2.999 
1500.00 66.428 165.760 115.189 —8.660 75.857 -— 257.300 -—101.460 —78.931 2.749 
1600.00 66.662 170.055 118.485 — 2.006 82.511 -—274.093 -102.462 -77.397 Palaydll 
1700.00 66.883 174.103 121.639 4.672 89.189 —291.303 -153.659 -—75.352 2315 
1800.00 67.095 177.932 124.661 11.371 95.888 -—308.907 -—154.470 -—70.722 2.052 

References 

Phase ma LS Cy 

SOL Ral Rat,e 

SiU3 SILICON 3—URANIUM 742.172 

Phase Tt Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) ‘ial kJ / mol ] [ - 

SOL 298.15 107.876 174.013 174.013 — 134.001 0.000 —185.883 -134.001 — 135.288 23.702 
300.00 108.310 174.681 174.015 — 133.801 0.200 -—186.205 -133.992 — 135.296 23.557 
400.00 123.564 208.243 178.487 — 122.098 11.903 —205.396 -133.017 — 135.859 17.741 
500.00 130.624 236.662 187.360 — 109.350 24.651 —227.681 -131.793 -— 136.713 14.282 
600.00 134.460 260.849 197.644 -—96.078 37.923 —252.587 -—130.901 — 137.790 11.996 
700.00 136.772 281.763 208.201 — 82.508 51.493 —279.742 -130.682 — 138.966 10.370 
800.00 138.273 300.131 218.568 —68.750 65.251 —308.855 -131.390 — 140.114 9.149 
900.00 139.302 316.480 228.555 —54.868 79.133 — 339.701 -133.237 — 141.106 8.190 
1000.00 140.038 331.197 238.096 — 40.899 93.102 -—372.097 -143.634 -— 141.331 7.382 
1100.00 140.583 344.571 PEATE —26.867 107.134 -—405.896 -158.682 — 140.338 6.664 
1200.00 140.997 356.822 255.811 -12.787 121.214 -—440.974 -158.786 — 138.666 6.036 

References 

Phase H/S Cy 


SOL Nb1 


] 


| 


294.200 


Phase U 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase ALAS 


SOL Ral 


Cy 


TAI Keyl 
71.397 
79:979 
84.170 
86.631 
88.277 
89.487 
90.444 
91.245 
91.942 
92.570 
93.149 
93.692 
94.208 
94.705 
95.186 
95.654 


Rat,e 


S  -(G-H298)/T 


J/(K mol) 


82.006 

82.447 
104.331 
122.675 
138.255 
151.741 
163.611 
174.208 
183.780 
192.510 
200.537 
207.970 
214.893 
221.375 
227.471 
233.227 
238.681 


2—SILICON URANIUM 


H H-H298 G 

i) I kJ / mol 

82.006 — 129.704 0.000 — 154.154 
82.008 — 129.572 0.132 — 154.306 
84.933 -121.945 7.759  -163.677 
90.700  -113.716 15988  -175.054 
97.360 — 105.167 24.537 — 188.120 
104.188 — 96.417 33.287 — 202.635 
110.888 — 87.526 42.178 —218.415 
117.346 —78.528 51.176 — 235.315 
123.518 -69.442 60.262  -—253.222 
129.399 —60.282 69.422 — 272.043 
134.997 —51.056 78.648 — 291.701 
140.328 -—41.770 87.934 -—312.131 
145.410 — 32.428 97.276 — 333.278 
150.260 -—23.032 106.672 — 355.095 
154.897 eke Wee ilil7/ —377.540 
159.337 -4092 125.612 — 400.577 
163.595 Sy4 50M isoslo4 — 424.175 


AH; AG, 

=] 
—129.704 -127.938 
29:69 21-927, 
—129.183 -127.407 
—128.595 -—127.033 
= 20s Sou 1202/07 
—127.910" | = 126.960 
-128.026 -126.364 
—128.540 —-126.129 
=131.926 —125.650 
—136.884 -124.770 
—136.885 -123.669 
— 136.911 N22 Dev 
—136.964  -121.462 
-—146.480 -119.746 
SWAT) SUES, 
-—249.019 -—115.149 
—249.707 -107.255 
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Si2U3 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase in fS 


SOL Rat 


—— 


C 


130.508 
130.999 
148.347 
156.507 
161.050 
163.886 
165.812 
167.208 
168.276 
169.130 
169.837 
170.441 
170.970 
171.445 
WAS 
172.276 
172.650 


Rat,e 


S 


J/(K mol) 


197.485 
198.294 
238.708 
272.786 
301.757 
326.812 
348.829 
368.443 
386.118 
402.198 
416.945 
430.564 
443.215 
455.027 
466.106 
476.538 
486.395 


2—SILICON 3—URANIUM 


~(G-H298)/T H H-H298 G 

kJ / mol 
197.485 -170.707 0.000 -229.587 
197.487 -170.465 0.242 -229.953 
202.880  -156.376 14.331 -251.859 
213.549 -141.089 29.618  -277.482 
225.898 -125.192 45.515  -306.246 
238.566 -108.935 61.772  -337.703 
251.000 -92.444 78.263  -371.507 
262.980  -75.790 94.917  -407.389 
274.424 59.014 111.693 -445.131 
285.320 -42.142 128.565 -484.559 
295.683 -25.192 145.515  -525.527 
305.541 -8.178 162.529  -567.911 
314.929 8.893 179.600  -611.607 
323.879 26.014 196.721 656.526 
332.426 43.181 213.888  -702.588 
340.599 60.389 231.096  -749.725 
348,428 77.635 248.342  -797.877 


AH AG; 
-170.707 -173.382 
-170.693 -173.398 
-169.453 -174.468 
= NEE =175.895 
=166.829 --—177:596 
-166.373 -179.438 
-166.856 -181.284 
-168.492 -183.002 
— 178.691 - 183.975 
CE aes) = 1158). 77e10 
-193.489  -182.861 
-193.443  —181.978 
=193.425. —181.097 
=221, 738 -2—178:397, 
-—224.675  -175.412 
—328.006  -171.349 
—330.570 —162.059 


770.258 


log Ky 


322.285 


Phase 


SOL 


- 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 


Phase 


SOL 


al os) 


Nb1/Rat1 


Cp 


91.847 

92.145 
102.836 
108.131 
111.302 
113.469 
115.102 
116.425 
117.554 
118.557 
119.474 
120.331 
121.143 
121.924 
122.679 
123.416 
124.137 


Cp 


Rat,e 


3—SILICON URANIUM 


S —(G—-H298)/T H H-H298 G 
J/(K mol) tI kJ / mol 


106.274 106.274 -132.214 0.000 -163.899 
106.843 106.275 -132.044 0.170 -164.097 
135.022 110.045 = =-122.223 9.991 —176.232 
158.596 17-466" ——111:649° 20.565» ~—190:947 
178.612 126.031 -100.666 31.548 -207.833 


195.941 134.809 -—89.421 42.793  -226.580 
211.204 143.423 —i/ OO Ome OAtO2ON a= 240.902 
224.840 151.725 — 66.411 65.803 -—268.767 
237.166 159.663 SOAP TSO) ASH 
248.418 167.227 -42.904 89.310 -316.164 
258.774 174.430 =o O02 ON 2125) Y= S453 
268.371 181.292 =19.012 113.202 - —367.894 
277.318 187.835 =6:938 125.276 + —395:183 
285.703 194.083 5.216 137.480  -—423.338 
293.596 200.058 17.446 149.660  -452.307 
SO dOstey AOS) 7hs¥2 29.751 161.965  —-—482.043 
308.130 211.273 42.129 174.3438  -512.506 


AHy AG; 
=132.214 -132.072 
=132.206 -132.071 
— 131.621 — 132.108 
—130.966 -132.306 
-—130.447  -132.627 
—130.183 —-133.015 
—130.262  -133.419 
-—130.756 —133.788 
—134.137. -133.914 
-139.105  —133.640 
-139.128 —133.142 
— 139192") —132:6411 
=139:297) 1325133 
-—148.880 —131.010 
= 1501037 ~ =129:781 
S013) = 127538 
-—302.345  —116.849 
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Si5U3 5-—SILICON 3—URANIUM 854.514 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Kx 
[K] ——__——J'/(K mol) lie kJ / mol ] ee 
SOL 298.15 192.662 231.375 PASM | VAs) — 354.385 0.000 — 423.370 -354.385 — 350.331 61.376 
300.00 193.326 232.569 231.379 — 354.028 0.357 —423.799 -354.367 — 350.306 60.994 
400.00 216.995 291.895 239.307 — 333.350 21.035 —450.108 -352.906 — 349.153 45.595 
500.00 228.472 341.679 254.945 —311.018 43.367 —481.858 -351.215 — 348.413 36.398 
600.00 235.149 383.972 273.015 — 287.811 66.574 —518.194 -349.894 — 347.986 30.295 
700.00 239.561 420.572 291.540 — 264.062 90.323 —558.463 -349.292 — 347.728 25.948 
800.00 242.765 452.780 309.722 —239.939 114.446 -—602.163 -349.667 — 347.492 22.689 
900.00 245.267 481.523 327.243 —215.533 138.852 —648.904 -351.234 — 347.139 20.147 
1000.00 247.333 507.475 343.989 —190.900 163.485 -—698.374 -361.406 — 346.047 18.076 
1100.00 249.114 531.134 359.943 —166.075 188.310 -—750.322 -376.283 — 343.757 16.324 
1200.00 250.701 552.879 C/OMl27 -—141.083 213.302 —804.537 -376.272 — 340.801 14.835 
1300.00 Zoom 573.003 389.584 -—115.940 238.445 —860.844 -376.323 — 337.843 Shoes) 
1400.00 253.503 591.740 403.362 -90.656 263.729 -919.092 -376.443 — 334.879 12.494 
1500.00 254.780 609.274 416.511 -—65.242 289.143 -979.152 -404.938 — 330.085 11.495 
1600.00 256.002 625.756 429.079 —39.702 314.683 -1040.912 -408.098 — 324.992 10.610 
1700.00 257.181 641.312 441.110 -14.043 340.342 -1104.272 -662.227 —317.465 9.755 
1800.00 258.327 656.044 452.645 11.733 366.118  -1169.147 -664.422 — 297.121 8.622 
References 
Phase H/S Cy 
SOL Rat Rat,e 
SiV3 SILICON 3—VANADIUM 180.910 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) i |l kJ / mol ] [ - 
SOL 298.15 90.968 112.968 112.968 — 104.600 0.000 —138.281 -104.600 — 106.811 18.713 
300.00 91.098 WISLSSL 112.970 — 104.432 0.168 -—138.491 -104.607 -— 106.824 18.600 
400.00 96.303 140.521 116.614 — 95.037 9.563 —151.246 -105.034 — 107.501 14.038 
500.00 99.695 162.394 123.652 — 85.229 19.371 -166.426 -105.489 — 108.065 11.289 
600.00 102.372 180.814 131.684 -—75.122 29.478 -—183.610 -105.925 — 108.539 9.449 
700.00 104.711 196.774 139.867 —64.766 39.834 -202.507 -106.344 -— 108.941 8.129 
800.00 106.871 210.898 147.880 —54.185 50.415 —222.904 -106.774 — 109.284 Halksts) 
900.00 108.927 223.605 155.600 — 43.395 61.205 -—244.640 -107.257 — 109.569 6.359 
1000.00 110.917 235.185 162.988 — 32.402 72.198 —267.588 -107.870 -— 109.795 5w735 
1100.00 112.866 245.849 170.042 —21.213 83.387 -—291.646 -108.640 -— 109.951 5.221 
1200.00 114.785 255.752 TAS) LT —9.830 94.770 —316.732 -109.589 — 110.030 4.789 
1300.00 116.684 265.015 183.212 1.744 106.344 —342.775 -110.739 — 110.022 4.421 
1400.00 118.568 273.731 189.369 13.506 118.106 —369.717 -—112.110 — 109.917 4.101 
References 
Phase H/S Cy Remarks 
SOL Tk1 C1 Tk1 DPT= 2243. (LIQ + V5Si3) 


107.113 


Phase ili 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
1953.00 


LIQ 1953.00 
2000.00 
2100.00 


References 


Phase al es) 


SOL Tk1 
LIQ Tk1 


_—_——— 


Cp 


64.344 
64.496 
70.237 
73.521 
75.838 
77.697 
79.313 
80.787 
82.174 
83.503 
84.793 
86.055 
87.298 
88.525 
89.741 
90.949 
92.150 
93.345 
93.977 


119.244 
119.244 
119.244 


2—-SILICON VANADIUM 


S  -(G-H298)/T 


J/(K mol) 


58.994 

59.393 

78.828 

94.880 
108.499 
120.333 
130.815 
140.243 
148.827 
156.722 
164.043 
170.880 
177.303 
183.368 
189.120 
194.597 
199.830 
204.844 
207.421 

78.196 
285.616 
288.452 
294.270 


H H-H298 G 

fe kJ / mol 

58.994 -— 150.624 0.000 — 168.213 
58.996 — 150.505 0.119 — 168.323 
61.606 — 143.735 6.889 — 175.267 
66.703 — 136.536 14.088 -— 183.976 
72.563 — 129.063 21.561 — 194.162 
78.560 — 121.383 29.241 —205.616 
84.449 —113.531 37.093 —218.183 
90.134 — 105.525 45.099 — 231.744 
95.580 —97.377 53.247 — 246.204 
100.784 — 89.092 61.532 — 261.487 
105.754 —80.677 69.947 — 277.529 
110.504 -—72.135 78.489 — 294.279 
115.048 —63.467 87.157 —311.692 
119.403 —54.676 95.948 — 329.728 
123.582 -—45.762 104.862 — 348.355 
127.599 -36.728 113.896 — 367.543 
131.468 -27.573 123.051 — 387.266 
135.199 —18.298 132.326 — 407.502 
Welle —13.334 137.290 — 418.427 

152.716 

137.124 139.382 290.006 — 418.427 
140.647 144.986 295.610 — 431.918 
147.825 156.911 307.535 — 461.056 


AH; AG; 
-150.624  -148.371 
-—150.625 -148.357 
—150.667 -147.594 
—150.687 -—146.823 
-—150.689  -146.050 
— 150.683 -145.278 
— 150.681 — 144.506 
-150.702 -143.733 
=150:771 — 142.956 
-150.899 -142.168 
= 101-093) — 1411-367 
— 151.361 — 140.546 
Sao vale — 139.701 
SoZ 100) 136.629 
—152.687 —137.924 
—253.685  —136.088 
— OS GOO mmnE= ZOO 
—254.332 —122.218 
-— 254.533  -118.530 
= 1017817 116.5380 
-100.832 -118.944 

—96:604) eli: 009 
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Si3V5 


Phase ali 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase ni f S 


SOL C1/Ku1 


[(————= 


Cp 


204.436 
204.895 
22 Onis 
240.948 
254.943 
268.099 
280.808 
293.257 
305.545 
SU 
329.838 
341.898 
353.922 
365.918 
377.893 
389.853 
401.800 


3-—SILICON 5—VANADIUM 


S  -(G-+H298)/T H H-H298 G 
J/(K mol) pel kJ / mol 


208.782 208.782 -468.608 0.000  —530.856 
210.048 208.786  -468.229 0.379 —531.244 
271.943 217.087 -446.666 21.942 -555.443 
323.933 233.392  —-423.338 45.270  -585.304 
369.117 252.327 -398.534 70.074  -620.004 
AOA TASS) SG enSTE —SNe245, — 658.965 
446.045 291.446  -344.929 123.679 —-701.765 
479.840 310.524 -316.224 152.384 —-—748.080 
lcs GAO s0) estes) Wisc) IAS) (elaks: 
541.069 346.987 -255.118 213490 -—850.294 
569.234 364.344 —-222.739 245.869 -—905.820 
996.112 381.146 —189.152 279.456 —964.096 
621.889 397.427 -154.361 314.247 -1025.006 
646.717 413.224 —-118.369 350.239 -1088.444 


670.715 428.571 -—81.178 387.480 -1154.322 
693.983 443.503 -—42.791 425.817 -1222.563 
716.605 458.050 -3.208 465.400 -1293.097 
Remarks 
Tk1 MPT= 2398. 


AH; AG; 
-468.608  -—470.923 
-468.571 —470.938 
~466.206  -472.063 
~463.022  -473.877 
-458.959  -476.415 
~454.026  -479.703 
-448.272  -483.754 
-441.772  -488.573 
-434.652  -494.149 
-426.961  -500.466 
~418.735  -507.508 
-410.009 -515.256 
-400.819 523.694 
-391.206  -532.804 
-381.208  -542.568 
-521.398  -551.627 
-510.069  -553.730 


338.964 


log Kg 


240.021 


Phase t 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase aby as) 


SOL C1 


——— 


2—-SILICON TUNGSTEN 


S —(G-H298)/T 


J/(K mol) 


64.015 

64.413 

83.550 

99:105 
112.204 
123.540 
133.556 
142.550 
150.729 
158.245 
165.211 
171.714 
177.820 
183.584 
189.049 
194.252 
199.222 
203.984 
208.559 
212.966 
PMNS, 


Remarks 


C1 


H H—-H298 G 
] kJ / mol 
64.015 — 93.002 0.000 -112.088 
64.016 — 92.883 Ors) ah IZA0y/ 
66.598 — 86.221 6.781 — 119.641 
71.593 (9:24 Oeil SS /OO8—2On19S 
77.298 -72.058 20.944 —-—139.381 
83.112 =64°57038. - 26.2090. =151.181 
88.804 -57.200 35.802 -164.045 
94.284 -49.563 43.439 -177.858 
99:526 SANTIS): foniAOlss = aC eetayzts 
104.527 =SIGI2 BVO =O Shey 
109.297 =2010 0S 07-00 ame ee4nlog 
113.851 = IVALOlumncorcen — 241.008 
118.204 -9.541 83.461 — 258.488 
122.373 SU Diesily = 27S sshe1, 
126.371 7.284 100.286 —295.195 
130.212 15.866 108.868 -314.362 
133.909 24.562 117.564 -334.038 
137.472 33.370 126.372  -—354.200 
140.913 42.290 135.292 -374.828 
144.240 51.322 144.324 -—395.906 
147.461 60.466 153.468  —417.416 
MPT= 2433. 


AH; AG; 
- 93.002 — 91.128 
— 93.002 ie 
— 93.050 — 90.483 
— 93.148 — 89,831 
= OSeCil — 89.156 
— 93.414 — 88.459 
— 93.573 — 87.741 
— 93.747 — 87.001 
— 93.936 — 86.242 
— 94.138 — 85.463 
— 94.354 — 84.665 
— 94.584 — 83.848 
— 94.827 — 83.013 
— 95.084 —82.161 
— 95.356 —81.290 
=. 7 =79:909 
— 195.843 -72.661 
= Eb ey27/ — 65.823 
= eho Siey — 58.998 
— 195.013 Oe uoo 
— 194.607 — 45.396 


1382 


Si3W5 


Phase Ti 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase ll f S 


SOL C1 


(Ss 


Cp 


181.377 
181.573 
189.809 
195.726 
200.731 
205.306 
209.650 
213.861 
217.990 
222.064 
226.101 
230.112 
234.105 
238.083 
242.051 
246.010 
249.963 
253.912 
257.856 
261.796 
265.734 


J/(K mol) 


247.274 
248.397 
301.849 
344.864 
381.001 
412.291 
439.991 
464.929 
487.675 
508.643 
528.139 
546.395 
563.594 
579.882 
595.374 
610.167 
624.341 
637.961 
651.085 
663.762 
676.031 


Remarks 


3-SILICON 5—TUNGSTEN 


S —(G-H298)/T H H-H298 G 

[ kJ / mol 
247.274  -135.202 0.000  -208.927 
247.278  -134.866 0.336 —209.385 
254.510 -116.266 18.936 -237.006 
268.417 -96.979 38.223 -269.411 
284.249 -77.151 58.051 — 305.751 
300.354 -56.846 78.356 -—345.450 
316.110 -36.097 99.105 -388.090 
331.283 -14.921 120.281 — 433.356 
345.801 6.672 141.874 -481.003 
359.664 28.675 163.877 —530.832 
372.901 51.084 186.286 -582.683 
385.551 73.895 209.097 -636.419 
397.660 97.106 232.308 -—691.926 
409.270 120.715 255.917 -749.107 
420.421 144.722 279.924  -807.876 
431.151 169.125 304327 -868.159 
441.493 193.924 329.126 -929.889 
451.477 219.118 354.320 -993.009 
461.131 244.706 379.908 -1057.465 
470.480 270.689 405.891 -1123.211 
479.546 297.065 432.267 -1190.204 
MPT= 2593. / 2623. 


C1/Tk1 


AH; AG; 
-135.202 -143.405 
-135.202 -—143.456 
—135.295 -—146.197 
-135.419 -148.907 
=135.509 —151,596 
= 135.505." =154,272 
-135.554 -156.946 
=135.506. ~—159.622 
— 135.411 — 162.307 
- 135.269 -165.003 
-—135.080 —167.714 
—134.846 -170.442 
OA SOOM tl 
—134.244 —175.961 
— 133.881 — 178.753 
-— 284.013 —180.229 
— 282.884 -—174.156 
—281.616> —168.150 
=200:21 Ole OLN 4 
— 278.661 — 156.351 
—276.934 —150.566 


1003.507 


log Ky 


ee —— 
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119.310 SILICON ZIRCONIUM SiZr 


Phase ih C, S —(G-H298)/T H H—-H298 G AHy AG; log Ky 
[K] =.) Kimo) hdl kJ / mol ] oe | 

SOL 298.15 44.465 58.158 58.158 —154.808 0.000 -172.148 -154808 -154.948 27.146 
300.00 44.522 58.433 58.158  —154.726 0.082  -172.256 -154.809 -154.949 26.979 

400.00 46.845 71.589 59.936 —150.147 4.661 —178.783 -154913 -154.981 20.238 

500.00 48.392 82.217 63.363 -—145.381 9.427  -186.490 -155.051 — 154.983 16.191 

600.00 49.634 Vile 67.270 -140.478 14330 -195.170 -155.215 -154.954 13.490 

700.00 50.731 98.887 71.246 =—-135.459 19.349  ~204.680 -155.411 — 154.895 11.558 

800.00 51.752 105.729 75.1387 —130.335 24473 -214918 -155.644 -154.806 10.108 

900.00 52.728 111.881 78.884 —-125.110 29.698  -225.803 -155.929 -154.685 8.978 

1000.00 53.677 117.486 82.468 -119.790 35.018 -237.276 -156.274 -154.529 8.072 

1100.00 54.607 122.645 85.889 -114.376 40.432 -249.286 -156.686 -154.335 7.329 


1200.00 55.525 127.436 89.154 -108.869 45.939 —261.792 -160.881 — 153.879 6.698 
1300.00 56.434 131.916 92.273 -— 103.271 Dilpoo -—274.762 -160.893 — 153.295 6.159 
1400.00 57.337 136.132 95.256 —97.583 Dy LOS —288.167 -160.899 — 152.710 5.698 
1500.00 58.235 140.118 98.115 -—91.804 63.004 —301.981 -160.909 — 152.125 5.297 

References 

Phase inl ES Cy Remarks 

SOL Nb1/e e Hu1 Niksi=—2520% 

210.533 SILICON 2—ZIRCONIUM SiZr2 

Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 

[K ] IHN fina) I} al kJ / mol ] [ - ] 


SOL 298.15 68.792 100.416 100.416 -208.363 0.000 -238.302 -208.363 -209.513 36.706 
300.00 68.897 100.842 100.417 -—208.236 ON 2/—ee 230-400 me 7200, SOOM—E 209 :02m 36.481 

400.00 72.967 121.281 103176 =—201-121 7.242  -249.634 -208.493 —209.885 27.408 

500.00 75.442 137.846 108.506 -—193.693 14.670 —262616 —208.593  —210:221 21.962 

600.00 77.289 151.770 Wie alee Oe CS CO | SAT iiisy 0 72 illO)fess\o 18.329 

700.00 78.839 163.803 120.778 -178.245 30.118  —292.907 -208.884  -—210.827 15.732 

800.00 80.232 174.423 126;8325— = 170.2919 9'38:072") 4=—309.829' Vv 209.138," = 214/089 13.783 

900.00 81.533 183.949 132.658 -162.202 46.161 SSIs SANs 211) SIZ 12.264 

1000.00 82.776 192.604 138.227 -153.986 54.377 -346.590 -210.011 — 211.487 11.047 

1100.00 83.983 200.550 143.536 -145.648 62.715 -366.253 -210.671 —211.604 10.048 


1200.00 85.164 207.908 148.598 -137.190 71.173 -386.680 -218.916 -211.210 9.194 
1300.00 86627 214.771 153:4272) 2—1 286168 79.7475 = 407 818.9218 82121 Olof2 8.461 
1400.00 OMaiiweevce Iket 158.041 -119.925 88438  -429.620 -218.736 -209.941 7.833 


1500.00 88.618 227.285 162.457 -111.121 97.242 -452.048 -218.683 -209.315 7.289 


References 
Phase nl eS) Cy Remarks 


SOL Hu1/e e Hut MPT= 2383. (peritec.) 


1384 


Si2Zr 2-SILICON ZIRCONIUM 147.395 
Phase T Cp S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K] J/(K mol) [ kJ / mol [ - 
SOL 298.15 64.612 71.546 71,546 — 159.410 0.000 —180.742 -159.410 — 157.931 27.669 
300.00 64.680 71.946 71.548 — 159.290 0.120 —180.874 -159.411 — 157.921 27.497 
400.00 67.574 90.978 aes — 152.668 6.742 —189.059 -159.593 — 157.403 20.555 
500.00 69.738 106.297 79.075 — 145.799 13.611 —198.947 -159.907 — 156.821 16.383 
600.00 AROS 119.180 84.713 — 138.730 20.680 —210.238 -160.282 — 156.169 13.596 
700.00 Veroonk 130.352 90.452 — 131.480 27.930 —222.727 -—160.696 — 155.452 11.600 
800.00 75.026 140.257 96.070 — 124.061 35.349 — 236.266 -161.143 — 154.672 10.099 
900.00 76.653 149.188 101.484 -—116.477 42.933 —250.746 -161.628 — 153.835 8.928 
1000.00 78.254 157.347 106.668 — 108.731 50.679 —266.078 -162.158 — 152.941 7.989 
1100.00 79.838 164.880 111.622 — 100.826 58.584 — 282.194 -162.735 — 151.992 7.217 
1200.00 81.411 171.894 116.356 —92.764 66.646 -—299.037 -167.073 — 150.766 6.563 
1300.00 82.975 178.472 120.883 — 84.544 74.866 —316.558 -167.206 -— 149.402 6.003 
1400.00 84.533 184.679 25.2211 —76.169 83.241 — 334.719 -167.309 — 148.028 5.523 
1500.00 86.087 190.564 129.382 — 67.638 91.772 —353.484 -167.391 — 146.648 SAO 
References 
Phase H/S Ge Remarks 
SOL Hu1/e e Hu1 MPT= 1793. (peritec.) 
Si3Zr5 3-SILICON 5—ZIRCONIUM 540.376 
Phase T Ge S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) [ kJ / mol ] [ - 
SOL 298.15 181.341 263.174 263.174 -—575.718 0.000 —654.183 -575.718 —579.406 101.510 
300.00 181.607 264.296 ZOSmNih — 575.382 0.336 -—654.671 -—575.727 —579.429 100.888 
400.00 192.004 318.116 270.445 — 556.649 19.069 —683.896 -—576.159 —580.597 75.818 
500.00 198.468 361.697 284.475 —537.107 38.611 —717.955 -576.577 —581.658 60.765 
600.00 203.384 398.332 300.478 —517.006 HS yale —756.005 -577.061 — 582.631 50.723 
700.00 207.570 430.004 316.770 — 496.454 79.264 -797.457 -577.684 — 583.512 43.542 
800.00 211.365 457.972 332.706 -—475.505 100.213 —841.883 -578.509 — 584.291 38.150 
900.00 214.934 483.075 348.043 -—454.189 121.529 —888.956 -579.614 —584.951 33.950 
1000.00 218.363 505.899 362.704 — 432.523 143.195 —938.422 -581.056 — 585.470 30.582 
1100.00 221.700 526.869 376.688 -—410.519 165.199 -—990.075 -—582.875 — 585.826 27.819 
1200.00 224.974 546.300 390.022 -—388.185 187.533 -1043.745 -603.649 — 584.892 25.460 
1300.00 228.204 564.435 402.749 —365.526 210.192 -1099.291 -603.558 — 583.332 23.439 
1400.00 231.402 581.464 414.912 -—342.545 233.173 -1156.595 -603.483 —581.779 21.706 
1500.00 234.576 597.538 426.556 -—319.246 256.472 -1215.552 -603.476 — 580.230 20.205 
References 
Phase mM OS C, 


SOL Hut/e 


] 


] 


150.360 


Phase 


SOL-A 


SOL-B 


LIQ 


t 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1190.00 


1190.00 
1200.00 
1300.00 
1345.00 


1345.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2061.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


Hines 


Hu1 
Hu1 
Hu1 


= 


Cp 


29.539 
29.580 
33.179 
37.405 
40.794 
42.635 
44.030 
44.489 
45.282 
46.536 
48.376 


46.944 
46.944 
46.944 
46.944 


50.208 
50.208 
50.208 
50.208 
50.208 
50.208 
50.208 
50.208 
50.208 


Cp 


Hu1 
Hut 
Hu1 


J/(K mol) 


69.496 
69.679 
78.636 
86.499 
93.638 
100.088 
105.903 
111.114 
115.839 
120.209 
123.934 
2.616 
126.550 
126.943 
130.700 
132.298 
6.408 
138.706 
140.718 
144.182 
147.423 
150.466 
153.336 
156.051 
158.626 


SAMARIUM 
S —(G—-H298)/T H H-H298 G 

i | kJ / mol 

69.496 0.000 0.000 — 20.720 
69.497 0.055 0.055 — 20.849 
70.694 107 3.177 — 28.277 
73.082 6.709 6.709 — 36.541 
75.922 10.629 10.629 — 45.553 
78.922 14.816 14.816 — 55.246 
81.938 19.172 19.172 — 65.550 
84.895 23.597 23.597 —76.406 
Sisiol 28.082 28.082 —87.757 
90.511 32.668 32.668 —99.562 
92.899 36.932 36.932 —110.549 

Calis 
92.899 40.045 40.045 —110.549 
93.181 40.515 40.515 —111.817 
95.924 45.209 45.209 — 124.701 
SVS 47.322 47.322 — 130.619 
8.619 

97.115 55.941 55.941 — 130.619 
98.788 58.702 58.702 — 138.304 
101.700 63.723 63.723 — 152.551 
104.458 68.744 68.744 — 167.133 
107.076 73.764 73.764 — 182.029 
109.567 78.785 78.785 — 197.220 
111.942 83.806 83.806 — 212.691 
114.213 88.827 88.827 — 228.426 
liiDroo0 91.889 91.889 — 238.148 


160.135 


Remarks 


Hu1 


BPT= 2061., L= 166.41 kJ 


AH; AG, 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1385 


1386 


Smi[g] 


Phase Th 
[K] 


GAS 29805 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 


References 
Phase nl is 


GAS Hut 


[[_——————— 


Hu1 


J/(K mol) 


208.146 
208.334 
217.070 
223.888 
229.499 
234.265 
238.399 
242.037 
245.272 
248.173 
250.791 
253.167 
255.333 
PASS NT/ 
259.141 
260.826 
262.389 
263.845 
265.208 


SAMARIUM (GAS) 


S —(G—H298)/T H H-H298 G 

ih || kJ / mol 
208.146 206.690 0.000 144.631 
208.147 206.746 0.056 144.246 
209.337 209.783 3.093 122.955 
211.590 212.839 6.149 100.895 
214.121 215.917 9.227 78.217 
216.667 219.009 12.319 55.023 
219.131 222.105 15.415 31.385 
221.478 225.193 18.503 7.360 
223.699 228:263. “21/576 - 17.009 
225.794 231.307 24.617 —41.684 
227.770 234.316 27.626 — 66.634 
229.634 231283, 7 30:593 — 91.834 
231.393 240.206 33.516 —117.260 
233.056 243.081 36.391  -142.894 
234.630 245.908 39.218 -168.718 
236.122 248.686 41.996 —194.718 
237.539 251.420 44.730 — 220.880 
238.885 254.113 47.423 — 247.192 
240.168 256.771 50.081 -273.645 
241.391 259.403 52.713 — 300.231 


266.492 


AH; AG 
206.690 165.351 
206.691 165.095 
206.606 151.233 
206.130 137.436 
205.287 123.771 
204.193 110.269 
202.932 96.935 
201.596 83.766 
200.181 70.748 
198.639 57.878 
193.801 45.183 
192.074 32.868 
181.504 21.043 
UG) 3a, 9.656 
177.164 — 1.586 
174.922 — 12.689 
172.635 — 23.659 
170.307 — 34.501 
167.944 — 45.220 

0.000 0.000 


150.360 


log K; 
pease! 


— 28.969 
— 28.746 
— 19.749 
— 14.358 
Se WOLIAS 
— 8.228 
- 6.329 
— 4.862 
- 3.696 
—2.748 
SEO 
= 1741 
—0.785 
— 0.336 
0.052 
0.390 
0.687 
0.949 
1.181 
0.000 


174.382 SAMARIUM DICARBIDE SmC2 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) iil kJ / mol [ - 

SOL-A 298.15 69.789 87.906 87.906 —96.232 0.000 —122.441 — 96.232 —98.298 17.221 
300.00 69.931 88.338 87.907 —96.103 0.129 —122.604  -96.189 -—98.311 Weal 7a 
400.00 75.270 109.277 90.726 —88.811 7.421 —132.522 -94.094 — 99.347 12.973 
500.00 78.260 126.419 96.203 —81.124 15.108 — 144.333 — 92.600 — 100.847 10.535 
600.00 80.328 140.880 102.475 —73.189 23.043 —157.717 —-91.747 — 102.587 8.931 
700.00 81.960 153.389 108.875 —65.072 31.160 —172.445 —91.373 -— 104.428 7.793 
800.00 83.360 164.426 115.143 —56.805 39.427 — 188.346 —91.310 — 106.300 6.941 
900.00 84.624 174.319 Wilail 7A —48.405 47.827 — 205.292 —91.400 — 108.170 6.278 
1000.00 85.806 183.297 126.948 — 39.883 56.349 —223.180  -91.602 — 110.023 Sean 
1100.00 86.932 191.528 132.449 — 31.246 64.986 —241.926 -—91.929 — 111.851 5 eSilul 
1200.00 88.022 199.139 137.694 — 22.498 73.734 —261.464 -95.518 —113.615 4.946 
1300.00 89.085 206.227 142.696 — 13.642 82.590 —281.737 -95.940 — 115.106 4.625 
1400.00 90.129 212.867 147.473 -4.681 91.551 —302.695 -105.131 — 116.210 4.336 
1440.00 90.542 215.412 149.325 — 1.068 95.164 -—311.261 -—105.406 -116.522 4.227 

3.865 5.565 

SOL-B 1440.00 90.550 219.276 149.325 4.497 100.729 —311.261 —99.841 — 116.522 4.227 
1500.00 91.155 222.985 152.198 9.948 106.180 —324.529 -100.241 — 117.209 4.082 
1600.00 92.163 228.900 156.809 OP Ate 5St346 —347.126 -100.864 — 118.320 3.863 
1700.00 OS mli/ak 234.518 161.216 28.381 124.613 —370.299 -101.426 — 119.393 3.668 
1800.00 94.178 239.872 165.438 37.748 133.980 —394.021  -101.920 — 120.435 3.495 
1900.00 95.186 244.991 169.491 47.216 143.448 —418.266 -102.342 — 121.452 3.339 
2000.00 96.194 249.899 173.390 56.786 153.018 —443.012 -102.688 — 122.449 3.198 

References 

Phase nt fo) Cy 

SOL-A Pa3 Pa3 

SOL-B Pa3 Pa3 

221.265 SAMARIUM DICHLORIDE SmCi2 

Phase ‘TY Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) Fl kJ / mol ] [ - 

SOL 298.15 82.394 127.612 127.612 -—815.499 0.000 —853.547 -815.499 — 766.304 134.253 
300.00 82.425 128.122 127.614 — 815.347 ONE2 —853.783 -815.464 —765.999 13erc72 
400.00 84.098 152.063 130.867 — 807.020 8.479 —867.846 -813.727 —749.781 97.911 
500.00 85.772 171.009 137.065 -798.527 16.972 —884.031 -812.336 — 733.963 76.677 
600.00 87.446 186.795 144.073 —789.866 25.633 —901.948 -811.231 -718.396 62.542 
700.00 89.119 200.400 iyi 740) — 781.038 34.461 —921.318 -810.266 — 703.000 52.459 
800.00 90.793 212.410 158.089 -772.042 43.457 —941.970 -809.333 — 687.740 44.905 
900.00 92.466 223.200 164.734 —762.879 52.620 -—963.759 -808.320 — 672.600 39.037 
1000.00 94.140 233.029 171.079 —753.549 - 61.950 —986.578 -807.216 —657.579 34.348 

References 

Phase Al es Cp 

SOL Nb1/e e 


SmCl3 SAMARIUM TRICHLORIDE 256.718 

Phase if G, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) | I kJ / mol ] [= 

SOL 298.15 99.528 150.122 150.122 -1025.900 0.000 -1070.659 —1025.900 —950.155 166.463 
300.00 99.648 150.738 150.124 -1025.716 0.184 -1070.937 —1025.865 —949.685 165;350 
400.00 104.743 180.157 154.100 -1015.477 10.423 -1087.540 -—1023.949 — 924.582 120.738 
500.00 108.428 203.940 161.765 -1004.812 21.088 -1106.782 -—1022.172 — 899.950 94.017 
600.00 111.559 223.991 170.508 -993.810 32.090 -1128.205 -1020.543 — 875.660 76.233 
700.00 114.428 241.406 179.419 -—982.509 43.391 -1151.493 -1018.944 — 851.639 63.550 
800.00 tiene 256.865 188.151 —970.929 54.971 -1176.421 -1017.278 — 827.851 54.053 
900.00 119.805 270.818 196.574 -959.080 66.820 -1202.816 -—1015.443 — 804.280 46.679 
950.00 121.109 277.330 200.654 -—953.057. 72.843 -1216.521 -—1014.456 —792.576 43.579 

48.446 46.024 

LIQ 950.00 142.256 SZON I 200.654 -—907.033 118.867 -1216.521 -968.432 —792.576 43.579 
1000.00 142.256 333.073 207.094 -—899.920 125.980 -—1232.994 -966.380 — 783.373 40.919 
1100.00 142.256 346.632 219.173 —885.695 140.205 -1266.990 -962.371 — 765.268 36.340 
1200.00 142.256 359.010 230.317 —871.469 154.431 -1302.281 -961.638 —747.494 32.538 
1300.00 142.256 370.396 240.661 —857.244 168.656 -1338.759 -957.766 —729.806 29.324 

References 

Phase H/S Cy 

SOL Pa2 Pa2 

LIQ Pa2 Pa2 

S$m203 DISAMARIUM TRIOXIDE (CUBIC) 348.718 

Phase V Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) | {i kJ / mol ] {[ - 

SOL-C 298.15 115.837 144.766 144.766 -1827.404 0.000 -1870.566 -—1827.404  -1737.379 304.382 
300.00 116.074 145.484 144.769 -1827.189 0.215 -1870.835 —1827.380 -1736.820 302.407 
400.00 125.792 180.326 149.453 -1815.055 12.349 -—1887.185 -—1825.946 -1706.846 222.891 
500.00 132.176 209.122 158.591 -1802.138 25.266 -1906.699 -1824.682 -1677.225 175.218 
600.00 136.902 233.658 169.107 -1788.674 38.730 -1928.868 -1823.798 -1647.822 143.456 
700.00 140.547 255.047 179.889 -1774.794 52610 -1953.327 -1823.173 -1618.544 120.777 
800.00 143.352 274.006 190.491 -1760.592 66.812 -1979.797 -1822.690 -1589.345 103.774 
900.00 145.432 291.017 200.732 -1746.147 81.257 -2008.063 -1822.202 -1560.206 90.552 
1000.00 146.846 306.419 210.543 -1731.528 95.876 -—2037.947 -1821.746 -1531.121 79.978 
1100.00 147.628 320.457 219.907 -1716.799 110.605 -2069.301 -1821.454 -1502.074 71.328 
1200.00 147.796 333.314 228.829 -—1702.023 125.381 -2101.999 -1827.694  -1472.989 64.118 
1250.00 147.654 339.344 233.130 -1694.636 132.768 -2118.817 -—1827.682 -1458.210 60.935 

References 

Phase H/S C, Remarks 

SOL-C Pat Pat TPT (cubic — monoclinic): uncertain 


] 


] 


SS Se ee 


348.718 


Phase U 
(K] 


SOL-M1 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1195.00 


SOL-M2 1195.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Avis 


SOL-M1_ Pat 
SOL-M2 Pai 


Cp 


114.533 
114.806 
125.109 
130.976 
135.097 
138.394 
141.252 
143.854 
146.298 
148.638 
150.795 


154.390 
154.390 
154.390 
154.390 
154.390 
154.390 
154.390 
154.390 
154.390 
154.390 


DISAMARIUM TRIOXIDE (MONOCLINIC) 


S 


J/(K mol) 


151.042 
151.752 
186.360 
214.955 
239.217 
260.297 
278.967 
295.756 
311.044 
325.095 
337.496 

0.875 
338.371 
339.016 
351.373 
362.815 
373.467 
383.431 
392.791 
401.615 
409.963 
417.882 


—(G—-H298)/T H H-H298 G 

[ kJ / mol 
151.042 -1823.638 0.000 -1868.671 
151.045 -1823.426 0.212 -1868.951 
155.693 -1811.371 12.267 -1885.915 
164.771 -1798.546 25.092 -1906.023 
175.208 -1785.233 38405 -1928.763 
185.890 -1771.553 52.085 -—1953.761 
196.380 -1757.568 66.070 -1980.742 
206.504 -1743.311 80.327 -2009.492 
216.205 -—1728.803 94.835 -—2039.843 
225.474 -1714.055 109.583 -2071.659 
233.892 -1699.832 123.806 -2103.139 

1.046 

233.892 -1698.786 124.852 -—2103.139 
234.329 -1698.014 125.624 -2104.832 
242.863 -1682.575 141.063 -2139.360 
251.028 -1667.136 156.502 -2175.077 
258.8389 -1651.697 171.941 -—2211.897 
266.318 -1636.258 187.380 -2249.747 
273.485 -1620.819 202.819 -2288.563 
280.361 -1605.380 218.258 -—2328.287 
286.964 -—1589.941 233.697 -2368.870 
293.314 -1574.502 249.136 -2410.266 


1389 


Sm203[M] 
AH; AG; log Ky 
[ = 

—1823.638 -1735.484 304.050 
—1823.617 -1734.937 302.079 
-—1822.263 -1705.576 222.725 
—1821.090 -1676.548 175.148 
-1820.357 -1647.716 143.446 
-—1819.932 -1618.979 120.810 
—1819.666 -—1590.290 103.835 
—1819.366 -1561.635 90.635 
—1819.021 -1533.017 80.077 
—1818.710 -1504.432 71.440 
—1824.765 -1477.272 64.573 
—1823.719 -1477.272 64.573 
—1823.684 -1475.823 64.241 
—1823.009 -1446.862 58.136 
—1839.976 -1417.239 52.878 
-—1840.040 -1387.042 48.301 
—1840.143 -1356.839 44 296 
—1840.284 -1326.628 40.762 
—1840.460 -1296.408 37.621 
—1840.672 -1266.177 34.810 
—1840.919 -1235.934 32.279 


] 
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SmOF 


Phase ii 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
797.00 


SOL-B 797.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Aad § 


SOL-A We 
SOL-B W2,S1 


(—_——— 


Wwe 
We 


J/(K mol) 


94.140 
94.571 
115.448 
132.544 
146.967 
159.444 
170.142 
6.562 
176.704 
Wf Ole 
186.885 
195.842 
204.054 
PANAASE 
218.832 
225.477 
231.663 
237.450 
242.886 
248.011 
252.858 


SAMARIUM FLUORIDE OXIDE 


S —(G—-H298)/T H H-H298 G 

yk kJ / mol 
94.140 -1148.926 0.000 -1176.994 
94.141 -1148.797 0.129 -1177.168 
96.952 -1141.527 7.399 -1187.707 
102.413 -1133.861 15.065 -1200.132 
108.668 -1125.947 22.979 -1214.127 
115.050 -1117.850 31.076 -1229.461 
121.117 -1109.853 39.073 -1245.456 

5.230 

121.117 -1104.623 44303 -1245.456 
121.326 -1104.373 44553 -1245.986 
128.071 -1095.993 52933 -1264.190 
134.407 -1087.491 61.435 -1283.333 
140.371 -1078.874 70.052 -1303.334 
145.998 -1070.137 78.789 -—1324.123 
151.328 -1061.171 87.755 -1345.653 
156.390 -1052.204 96.722 -1367.872 
161.204 -1043.238 105.688 -1390.733 
165.791 -1034.272 114654 -1414.192 
170.168 -1025.305 123.621 -1438.211 
174.351 -1016.339 132.587 -1462.758 
178.357 -1007.373 141.553 -1487.804 
182.198  -998.406 150.520 -1513.322 


257.458 


AH AG; 
-—1148.926 -1095.460 
-—1148.908 -1095.128 
—1147.853 -1077.359 
-1146.929 -1059.847 
-—1146.252 -1042.499 
—1145.744 -—1025.248 
-—1145.338 -1008.578 
-1140.108 -1008.578 
—1140.095 -1008.083 
—1139,667  =801:607 
11897221 — 975.180 
136. /98. 25 — 058,796 
—1141.545 -942.423 
-—1140.938 -—925.854 
=1149.153° *—908:975 
-1148.917 -891.828 
-1148.699 -874.696 
—1148.501 — 857.576 
-—1148.320 -—840.469 
—1148.155 —823.370 
-1148.007 -806.280 


185.358 


log Ky 
lees 


191.920 
190.679 
140.689 
110.722 
90.758 
76.505 
66.101 


66.101 
65.821 
§7.591 
50.938 
45.529 
41.023 
37.201 
33.914 
31.056 
28.556 
26.350 
24.390 
22.636 
21.058 


595.164 


Phase il 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 


References 
Phase nl eS 


SOL K5/e 


Cy 


226.231 
226.931 
252.735 
266.521 
Uso 
282.400 
288.032 
292972 
297.482 
301.712 
305.750 


e 


DISAMARIUM DIZIRCONIUM HEPTAOXIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) ra kJ / mol 


20. 251877 —4071,032 0.000 -4146.129 
253.278 251.881 -4070.613 0.419 -4146.596 
322.557 261.152 -4046.470 24562 -4175.493 
380.563 279.398 -4020.449 50.583 -4210.731 
430.003 300.481 -3993.319 77.713 -4251.321 
473.015 322.123 -3965.407 105.625 -4296.518 
511.102 343.410 -3936.878 134.154 -4345.760 
545.318 363.975 -3907.824 163.208 -4398.610 
576.422 383.688 -3878.298 192.734 -4454.720 
604.975 402.525 -3848.336 222.696 -4513.809 
631.402 420.510 -3817.962 253.070 -4575.644 


1391 


Sm2Zr207 
AH; AG; log K; 
[ = 

-—4071.032 -3867.435 677.559 
-—4071.006 -—3866.172 673.160 
-—4068.625 -3798.213 495.996 
-—4065.624 -3730.956 389.770 
—4062.775 -3664.295 319.005 
—4060.159 -3598.090 268.493 
—4057.722 -3532.248 230.632 
—4055.331 -3466.708 201.202 
—4053.004 -3401.431 177.673 
—4050.840 -3336.380 158.431 
—4062.583 -3271.020 142.384 


1392 


SOL-B 298.15 
300.00 
400.00 
500.00 
505.06 


LIQ 505.06 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2873.00 


References 


Phase Al vs 


SOL-B Hu1 
LIQ Hu1 


Hut 
Hu1 


S 


J (K mol) 


Oils 
51.362 
59.384 
66.012 
66.321 
13.917 
80.238 
85.268 
89.678 
93.476 
96.828 
99.825 
102.537 
105.012 
107.290 
109.398 
111.361 
113.197 
114.922 
116.548 
118.087 
119.546 
120.934 
122.258 
123.522 
124.733 
125.895 
127.011 
128.084 
WANE 
129.851 


Remarks 


Hu1 


~(G—-H298)/T 


H 


TIN (WHITE) 


H-H298 


G 
kJ / mol 


aloes 
eile 
52.277 
54.379 
54.498 


54.498 
58.982 
63.061 
66.631 
69.803 
72.658 
75.253 
77.631 
79.826 
81.864 
83.766 
85.549 
87.226 
88.811 
90.311 
91.737 
93.095 
94.390 
95.630 
96.817 
Siglo 
99.053 
100.109 
101.127 
101.847 


0.000 

0.050 

2.843 

5.816 

> UZ 

7.029 
13.001 
iow 
18.632 
21.477 
24.322 
27.167 
30.012 
32.857 
35.702 
38.547 
41.393 
44.238 
47.083 
49.928 
52.773 
55.618 
58.463 
61.308 
64.153 
66.999 
69.844 
72.689 
75.534 
78.379 
80.456 


0.000 
0.050 
2.843 
5.816 
Oia 


13.001 
WOM 
18.632 
21.477 
24.322 
27.167 
30.012 
32.857 
35.702 
38.547 
41.393 
44 238 
47.083 
49.928 
25773 
55.618 
58.463 
61.308 
64.153 
66.999 
69.844 
72.689 
75.534 
78.379 
80.456 


— 15.264 
= 15.359 
CO: 
= 2/190 
=P lay25 


SPM SYS, 
— 35.389 
— 44.143 
— 53.304 
— 62.823 
—72.658 
= Oe Mho 
=Jonlog 
— 103.774 
—114.610 
— 125.649 
— 136.878 
— 148.285 
= 1Od.009 
SWAN ESE 
— 183.474 
— 195.499 
— 207.659 
— 219.948 
— 232.361 
— 244.893 
Oo OSS 
— 270.294 
— 283.154 
— 292.607 


TPT(grey — white)= 286.2, L= 1.97 kJ 
BPT= 2873., L= 295.76 kJ 


AH; AG; 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


118.710 


[ 


log K; 


] 


118.710 


Phase a 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase nS) 


GAS Hu1 


—_——= 


Hu1 


J/(K mol) 


168.486 
168.618 
174.938 
180.297 
185.143 
189.611 
193.736 
197.527 
200.993 
204.155 
207.030 
209.645 
212.028 
214.208 
216.210 
218.056 
219.766 
221.357 
222.842 
224.235 
225.546 
226.784 
227.956 
229.070 
230.131 
231.144 
232.113 
233.042 


TIN (GAS) 
S —(G—H298)/T H H-H298 G 

] [ kJ / mol 
168.486 301.248 0.000 251.014 
168.487 301.287 0.039 250.702 
169.338 303.488 2.240 233.513 
171.005 305.894 4.646 215.746 
172.963 308.556 7.308 197.470 
175.026 311.458 10.210 178.730 
acon 314.548 13.300 159.559 
179.172 317.768 16.520 139.994 
181.183 321.058 19.810 120.065 
183.130 $24:375 23.127 99.805 
185.004 327.680 26.432 79.244 
186.800 330.946 29.698 58.408 
188.518 334.162 32.914 OIROLe 
190.159 SONFSEI 36.073 16.009 
191.726 340.423 39.175 —5.514 
193.221 343.468 42.220 —27.228 
194.649 346.459 45.211 — 49.120 
196.013 349.401 48.153 -71.177 
197.318 352.297 51.049 — 93.388 
198.567 SOOO! 53.903 -—115.743 
199.764 357.969 56.721 — 138.232 
200.912 360.753 59.505 — 160.850 
202.015 363.508 62.260 — 183.587 
203.075 366.236 64.988 — 206.439 
204.095 368.941 67.693 — 229.399 
205.078 371.625 TAOS /T/ — 252.463 
206.027 374.289 73.041 — 275.627 
206.942 376.936 75.688 — 298.885 
207.827 379.566 78.318 — 322.234 


233.933 


AHy AG; 
301.248 266.278 
301.237 266.061 
300.645 254.424 
300.078 242.935 
292.785 232.859 
292.826 222.872 
293.071 212.864 
293.446 202.817 
293.891 192.723 
294.363 182.584 
294.822 172.401 
295.244 162.182 
295.615 151.932 
295.929 141.658 
296.185 131.365 
296.385 121.057 
296.531 110.739 
296.628 100.414 
296.679 90.086 
296.688 79.756 
296.660 69.426 
296.599 59.099 
296.509 48.774 
296.392 38.454 
296.252 28.139 
296.091 17.830 
295.910 7.528 

0.000 0.000 
0.000 0.000 
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Sn3(AsO4)2 TRITIN ARSENATE 633.968 
Phase W Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (SS — HN il I kJ / mol ] [ =] 
SOL 298.15 259.131 303.926 303.926  -1785.773 0.000 -1876.388 -—1785.773 -1564.647 274.120 
300.00 259.760 305.531 303.931 -1785.293 0.480 -1876.952 -—1785.752 -1563.275 272.190 
400.00 284.414 383.993 314.461 -1757.960 27.813 -—1911.558 -—1783.694 -1489.385 194.494 
500.00 299.738 449.204 335.074  -1728.708 57.065 —1953.310 -1780.732 -1416.141 147.943 
600.00 311.389 504.919 358.851 -—1698.132 87.641 -—2001.083 -1797.905 -1339.609 116.623 
700.00 321.307 553.680 383.272 -1666.487 119.286 -—2054.063 -1793.215 -1263.589 94.290 
800.00 330.300 597.180 407.3389 -1633.901 151.872 -2111.645 -1787.975 -—1188.280 77.587 
900.00 338.756 636.576 430.655 -1600.445 185.328 -2173.363 -1782.241 -1113.657 64.635 
907.00 339.334 639.202 432.255 -—1598.071 187.702 -2177.828 -—1781.820 -1108.458 63.837 
References 
Phase ml if Cy 
SOL G1 G1 
SnBr2 TIN DIBROMIDE 278.518 
Phase li C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] ——_ J/ (8 il) I! [h kJ / mol ] [ - ] 
SOL 298.15 78.965 153.001 153.001 — 243.509 0.000 —289.126 -243.509 — 228.481 40.029 
300.00 79.036 153.489 153.002 — 243.363 0.146 —289.410 -243.553 — 228.387 39.766 
400.00 83.136 176.764 156.148 — 235.263 8.246 —305.968 -272.728 —217.241 28.369 
500.00 88.701 195.885 162.234 — 226.684 16.825 —324.626 -270.814 — 203.583 21.268 
504.00 88.952 196.592 162.504 — 226.328 17.181 —325.411  -270.730 — 203.046 21.044 
34.036 17.154 
LIQ 504.00 103.763 230.628 162.504 — 209.174 34.335 —325.411 -253.576 — 203.046 21.044 
600.00 103.763 248.720 174.893 —199.213 44.296 —348.445 -257.017 — 192.420 16.752 
700.00 103.763 264.715 186.611 — 188.837 54.672 -—374.137  -253.236 — 181.953 USsey/7/ 
800.00 103.763 278.570 197.260 — 178.460 65.049 —401.317 -249.453 — 172.028 11-232 
900.00 103.763 290.792 206.986 — 168.084 75.425 -—429.797 -245.679 — 162.577 9.436 
1000.00 103.763 301.724 215.923 -— 157.708 85.801 —459.432 -—241.913 — 153.545 8.020 
References 
Phase al fs Gs 
SOL Pa2 Pa2 
LIQ Pa2 Pa2 


438.326 TIN TETRABROMIDE SnBr4 

Phase T C, 5 —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) [ kJ / mol ia 

SOL 298.15 136.451 264.429 264.429 -405.848 0.000 -484.687 -405.848  -378.661 66.340 
300.00 142.256 265.291 264.431 — 405.590 0.258 -485.177 -405.920 -378.492 65.901 
303.00 151.670 266.753 264.447 -405.149 0.699 -485.975 -406.014 -378.217 65.201 

37.284 11.297 

LIQ 303.00 157.946 304.037 264.447 -393.852 11.996 -485.975 -394.717 -378.217 65.201 
400.00 157.946 347.903 279.612 -378.532 27.316 -517.693 -450.618 -361.149 47.161 
480.00 157.946 376.700 293.467 -365.896 39.952  -546.712 -446.250  -343.668 37.399 

References 

Phase H/S C, Remarks 

SOL Tk1/e e 

LIQ Tk1 e Tk1 BPT= 480., L= 36.8 kJ 

438.326 TIN TETRABROMIDE (GAS) SnBr4[g] 

Phase li Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (IY IK i) [ kJ / mol ] [ - 

GAS 298.15 103.422 412.652 412.652 —-—348.109 0.000 -471.141 -348.109 -365.115 63.967 
300.00 103.463 413.292 412.654  -347.918 0.191 -471.905 -348.248 -365.220 63.590 
400.00 104.913 443.283 416.733 -337.489 10.620  -514802 -409.576 -—358.258 46.784 
500.00 105.605 466.776 424.477 -326.959 21.150 -560.348 -409.404  -345.452 36.089 
600.00 105.987 486.067 433.182 -316.378 31.731 —608.018 -416.215 -331.359 28.847 
700.00 106.221 502.424 441.935 -305.767 42.342 -657.464 -415.934  -317.238 23.673 
800.00 106.374 516.619 450.403 -295.137 52972 -708.432 -415.644  -303.159 19.794 
900.00 106.479 529.154 458.470 -284.494 63.615 -760.732 -415.361 — 289.115 16.780 
1000.00 106.555 540.877 466.110 -273.842 74.267  -814.219 -415.086 —-275.102 14.370 

References 

Phase nes Cp 


GAS Tk1 
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SnCl[g] TIN MONOCHLORIDE (GAS) 154.163 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (WIN tn) fh kJ / mol ] [ - 
GAS 298.15 35.834 253.409 253.409 34.660 0.000 — 40.894 34.660 7.631 — 1.337 
300.00 35.860 253.631 253.409 34.726 0.066 — 41.363 34.645 7.464 — 1.300 
400.00 36.696 264.076 254.828 38.359 3.699 —67.271 Bowe — 1.467 0.192 
500.00 37.388 Ph Sous Ps leey7 42.063 7.403 -—94.106 32.696 -—10.152 1.061 
600.00 38.146 279.220 260.589 45.839 11.179 — 121.693 24.699 — 17.307 1.507 
700.00 38.902 285.158 263.684 49.692 Woo — 149.919 23.854 — 24.240 1.809 
800.00 39.597 290.399 266.702 53.617 18.957 -—178.702 23.082 — 31.057 2.028 
900.00 40.198 295.098 269.600 57.608 22.948 — 207.980 22.364 — 37.781 2AlgS 
1000.00 40.693 299.360 272.367 61.653 26.993 — 237.707 21.694 —44.427 2.321 
1100.00 41.079 303.257 275.000 65.743 31.083 — 267.840 21.061 —51.008 2.422 
1200.00 41.363 306.845 277.507 69.866 35.206 — 298.348 20.457 —57.533 2.504 
1300.00 41.554 310.163 279.893 74.012 39.352 — 329.200 19.872 — 64.009 2.572 
1400.00 41.665 313.247 282.166 78.174 43.514 — 360.373 19.298 —70.440 2.628 
1500.00 41.711 316.124 284.335 82.343 47.683 — 391.843 18.728 — 76.830 2.675 
1600.00 41.708 318.816 286.407 86.514 51.854 — 423.591 18.156 — 83.181 2.116 
1700.00 41.674 321.344 288.389 90.684 56.024 — 455.601 17.579 — 89.497 2.750 
1800.00 41.624 323.724 290.286 94.849 60.189 — 487.855 16.993 -95.779 2.779 
1900.00 41.579 325.974 292.106 99.009 64.349 —520.341 16.399 — 102.028 2.805 
2000.00 41.555 328.106 293.853 103.165 68.505 — 553.046 15.798 — 108.246 2.827 
References 
Phase iS C, 
GAS Pa2 Pa2 
SnCci2 TIN DICHLORIDE 189.615 
Phase Tr C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) I kJ / mol ] [ - 
SOL 298.15 78.047 134.101 134.101 — 328.026 0.000 —368.008 -328.026 — 286.222 50.145 
300.00 78.129 134.584 134.103 — 327.882 0.144 —368.257 -—327.994 — 285.963 49.791 
400.00 82.576 157.670 137.220 —319.846 8.180 —382.914 -326.219 — 272.216 35.548 
500.00 87.031 176.574 143.254 — 311.366 16.660 —399.653 -—324.283 — 258.936 27.051 
520.00 87.922 180.005 144.602 — 309.617 18.409 —403.219 -330.883 — 256.122 25.728 
28.162 14.644 
LIQ 520.00 100.416 208.167 144.602 — 294.973 33.053 —403.219 -316.239 — 256.122 25.728 
600.00 100.416 222.536 154.058 — 286.939 41.087 —420.461 -313.447 — 247.078 21.510 
700.00 100.416 238.015 164.975 —276.898 51.128 —443.508 -309.942 — 236.294 17.632 
800.00 100.416 251.424 174.962 — 266.856 61.170 -— 467.995 -306.451 — 226.011 14.757 
885.00 100.416 261.564 182.801 — 258.321 69.705 —489.805 -303.500 —217.616 12.844 
References 
Phase H/S Cp Remarks 
SOL Pa2 Pa2 
LIQ Pa2 Pa2 Pa2 BRT=s68oen =m Osi ake 
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189.615 TIN DICHLORIDE (GAS) SnCl2[g] 
Phase il Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) lial kJ / mol [ - 
GAS 298.15 54.632 305.855 305.855 — 197.945 0.000 —289.136  -197.945 — 207.350 36.327 
300.00 54.674 306.193 305.856 — 197.844 0.101 —289.702 -—197.957 — 207.408 36.113 
400.00 56.154 CYP AIIES 308.022 — 192.292 5.653 —321.154 -198.665 —210.456 27.483 
500.00 56.846 334.768 Sh PPIs — 186.638 Ua Or —354.022 -199.555 — 213.305 22.284 
600.00 57.228 345.169 316.816 — 180.933 WOU —388.034 -207.440 —214.651 18.687 
700.00 57.464 354.010 SZIPOIS — 175.197 22.748 —423.004 -—208.242 — 215.789 16.102 
800.00 57.622 361.694 326.066 — 169.443 28.502 -—458.798 -—209.037 —216.813 14.156 
900.00 57.734 368.488 330.410 — 163.674 34.271 -—495.314 -—209.840 —217.737 12.637 
1000.00 57.818 374.576 334.527 — 157.897 40.048 -—532.472 -210.649 —218.572 11.417 
1100.00 57.884 380.089 338.422 -—152.111 45.834 -—570.210 -211.462 — 219.325 10.415 
1200.00 57.937 385.128 342.108 — 146.320 51.625 —608.474  -212.280 — 220.003 9.576 
1300.00 57.982 389.768 345.598 — 140.524 57.421 —647.222 -213.102 — 220.613 8.864 
1400.00 58.020 394.066 348.908 — 134.724 63.221 —686.416 -213.928 —221.160 8.252 
1500.00 58.053 398.070 352.054 — 128.920 69.025 -—726.025  -214.758 — 221.648 7.718 
1600.00 58.082 401.818 355.048 -—123.114 74.831 -—766.022 -—215.593 — 222.080 7.250 
1700.00 58.109 405.340 357.904 -— 117.304 80.641 —806.381 -216.431 — 222.460 6.835 
1800.00 58.134 408.662 360.632 -—111.492 86.453 —847.083 -217.275 — 222.790 6.465 
1900.00 She), Iey/ 411.806 363.244 — 105.677 92.268 —888.108  -218.123 — 223.073 6.133 
2000.00 58.178 414.789 365.747 —99.861 98.084 -—929.439 -218.976 — 223.312 5.832 
References 
Phase H/S Cy 
GAS Pa2 Pa2 
260.521 TIN TETRACHLORIDE SnCl4 
Phase alg C, S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K] J/(K mol) | I kJ / mol ] [ - 
LIQ 298.15 165.270 258.739 258.739 —511.285 0.000 —588.428  -—511.285 — 440.120 77.107 
300.00 165.727 259.762 258.742 —510.979 0.306 —588.908 -—511.154 — 439.678 76.555 
381.50 185.896 301.918 263.557 — 496.650 14.635 —611.832  -504.721 — 421.035 57.648 
References 
Phase nis Cp Remarks 
LIQ Pa2 Pa2 Pa2 BPT= 381.5, L= 33.43 kJ 
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SnCl4[g] TIN TETRACHLORIDE (GAS) 260.521 
Phase uly C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) hell kJ / mol ] [ = 
GAS 298.15 98.452 364.954 364.954 — 471.537 0.000 —580.348 -471.537 — 432.040 75.692 
300.00 98.560 365.564 364.956 — 471.355 0.182 —581.024 -471.530 — 431.795 75.182 
400.00 102.417 394.522 368.878 — 461.279 10.258 —619.088 -471.182 — 418.604 54.664 
500.00 104.279 417.597 376.393 — 450.935 20.602 —659.734 -470.953 — 405.489 42.361 
600.00 105.354 436.712 384.899 — 440.449 31.088 -—702.477 -477.693 —391.100 34.048 
700.00 106.059 453.009 393.494 — 429.876 41.661 -—746.983 -477.334 — 376.695 28.109 
800.00 106.566 467.206 401.840 — 419.244 52.293 -—793.009 -476.957 — 362.344 23.659 
900.00 106.958 479.781 409.814 — 408.567 62.970 —840.370 -476.576 — 348.040 20.200 
1000.00 107.279 491.068 417.385 — 397.854 73.683 —888.922 -476.192 — 333.779 17.435 
References 
Phase H/S Cy 
GAS Pa2 Pa2 
SnF{[g] TIN MONOFLUORIDE (GAS) 137.708 
Phase le C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) I] {i kJ / mol ] [ - 
GAS 298.15 33.703 241.614 241.614 —95.019 0.000 — 167.056 -—95.019 — 121.561 21.297 
300.00 33.741 241.823 241.615 —94.957 0.062 — 167.503 -—95.036 — 121.725 21.194 
400.00 35.228 PASy\\ TAS 242.958 -91.502 3.517 — 192.202 -—95.980 — 130.483 17.039 
500.00 36.371 259.737 245.541 — 87.921 7.098 —217.790 -—97.055 — 138.987 14.520 
600.00 37.418 266.462 248.482 — 84.231 10.788 —244.108  -105.056 — 145.957 12.707 
700.00 38.359 272.303 P35 AIT — 80.441 14.578 —271.053 -105.902 — 152.706 11.395 
800.00 39.174 277.479 254.409 -—76.563 18.456 —298.547 -106.672 — 159.339 10.404 
900.00 39.853 282.134 257.236 -72.611 22.408 —326.531 -107.388 — 165.879 9.627 
1000.00 40.397 286.362 259.940 —68.597 26.422 —354.959 -—108.060 -— 172.342 9.002 
1100.00 40.814 290.233 262.521 -— 64.535 30.484 —383.792 -108.697 — 178.739 8.488 
1200.00 41.114 293.798 264.981 - 60.438 34.581 -—412.996 -109.309 — 185.079 8.056 
1300.00 41.312 297.097 267.326 —56.316 38.703 —442.542 -—109.905 — 191.369 7.689 
1400.00 41.423 300.163 269.563 -—52.179 42.840 —472.407 -110.494 -— 197.614 SS: 
1500.00 41.466 303.023 271.699 — 48.034 46.985 —502.568 -—111.083 — 203.816 7.097 
1600.00 41.457 305.699 273.742 — 43.887 Simoe —533.006  -111.676 — 209.979 6.855 
1700.00 41.416 308.211 275.696 -— 39.743 55.276 —563.703 -112.278 —216.104 6.640 
1800.00 41.361 Ch OHO 7 277.569 — 35.604 59.415 —594.643 -112.891 — 222.194 6.448 
1900.00 41.311 312.812 279.366 —31.471 63.548 —625.814 -113.514 — 228.249 6.275 
2000.00 41.285 314.930 281.091 -— 27.341 67.678 —657.202 -114.146 — 234.272 6.119 
References 
Phase Hales Cp 
GAS Pa2 Pa2 


] 
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156.707 TIN DIFLUORIDE SnF2 
Phase li C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[Ki Ji: (Kimo) FA kJ / mol en ee 
SOL 298.15 72.395 96.199 96.199 — 648.520 0.000 -677.202 -648.520 —601.474 105.376 
300.00 72.505 96.647 96.200 — 648.386 0.134 —677.380 -648.494 —601.183 104.675 
400.00 78.450 118.319 99.115 —640.838 7.682 —688.166 -646.952 —585.638 76.476 
488.20 83.692 134.456 104.075 — 633.688 14.832 —699.329 -645.375 —572.276 61.230 
21.512 10.502 
LIQ 488.20 99.998 155.968 104.075 — 623.186 25.334 —699.329 -634.873 —572.276 61.230 
500.00 99.998 158.356 105.328 — 622.006 26.514 —701.184 -634.457 — 570.768 59.628 
600.00 99.998 176.588 WilS,76Sh| —612.006 36.514 -—717.959 -637.885 — 557.047 48.495 
700.00 99.998 192.003 125.554 — 602.006 46.514 -—736.408 -634.296 — 543.858 40.583 
800.00 99.998 205.355 134.713 — 592.006 56.514 —756.291 -630.747 — 531.181 34.683 
900.00 99.998 Caltialios 143.230 — 582.007 66.513 -777.427 -627.240 —518.946 30.119 
1000.00 99.998 227.669 151.156 —572.007 76.513 —799.676 -623.766 —507.100 26.488 
References 
Phase H/S Cy 
SOL Pa2 Pa2 
LIQ Pa2 Pa2 
156.707 TIN DIFLUORIDE (GAS) SnF2{[g] 
Phase i C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) ll kJ / mol ] [ - 
GAS 298.15 49.679 282.124 282.124 — 483.955 0.000 —568.070 -—483.955 —492 343 86.256 
300.00 49.752 282.431 282.125 — 483.863 0.092 —568.592 -483.971 — 492.395 85.734 
400.00 52.738 297.194 284.117 — 478.724 5.231 —597.602 -484.839 — 495.073 64.650 
500.00 54.447 309.162 287.967 — 473.358 10.597 —627.939 -485.809 — 497.523 51.976 
600.00 55.484 319.188 292.358 — 467.857 16.098 -—659.370 -493.736 — 498.458 43.395 
700.00 56.153 327.795 296.820 -— 462.273 21.682 —691.729 -494.563 — 499.179 37.249 
800.00 56.608 335.324 301.172 — 456.634 Dif ye —724.893 -495.374 — 499.783 32.632 
900.00 56.929 342.011 305.346 — 450.956 32.999 —758.766 -—496.189 —500.285 29.036 
1000.00 57.164 348.022 309.318 —445.251 38.704 —793.273 -497.009 —500.696 26.154 
1100.00 57.341 353.479 313.088 — 439.525 44.430 —828.352 -497.835 —501.025 23.792 
1200.00 57.476 358.474 316.665 — 433.784 50.171 —863.953 -—498.668 —501.278 21.820 
1300.00 57.582 363.079 320.061 — 428.031 55.924 -—900.034 -499.506 —501.462 20.149 
1400.00 57.667 367.350 323.288 — 422.268 61.687 -—936.558 -—500.351 —501.580 18.714 
1500.00 57.734 Sialecoll 326.359 — 416.498 67.457 -973.494 -—501.203 —501.639 17.469 
1600.00 57.790 375.059 329.288 - 410.722 73.233 -1010.816 -—502.062 —501.640 16.377 
1700.00 57.835 378.564 332.084 — 404.940 79.015 -1048.499 -502.928 —501.587 15.412 
1800.00 57.873 381.871 334.759 — 399.155 84.800 -1086.522 -503.800 —501.483 14.553 
1900.00 57.904 385.000 337.322 — 393.366 90.589 -1124.867 -504.679 — 501.330 13.783 
2000.00 57.930 387.971 339.781 —387.574 . 96.381 -1163.517 -505.565 — 501.131 13.088 
References 
Phase Aes Gs 
GAS Pa2 Pa2 


] 


1400 


SnH4{[g] TIN TETRAHYDRIDE (GAS) 122.742 

Phase al Ge S —(G—-H298)/T H H-H298 G AH; AG; log Ks 
[K] SANA I), ) ql kJ / mol [ - 

GAS 298.15 50.585 228.765 228.765 162.758 0.000 94.552 162.758 187.740 — 32.891 
300.00 50.810 229.079 228.766 162.852 0.094 94.128 162.695 187.895 —32.715 
400.00 60.068 245.077 230.885 168.435 5.677 70.404 159.674 196.769 — 25.695 
500.00 66.375 259.190 235.163 le ARvaral 12.013 45.176 157.191 206.340 — 21.556 
600.00 Waleoea 271.758 240.234 181.672 18.914 18.618 148.279 217.678 — 18.951 
700.00 76.119 283.133 245.562 189.057 26.299 -9.136 146.928 229.358 —17.115 
800.00 80.425 293.581 250.920 196.887 34.129 -— 37.978 146.007 241.201 — 15.749 

References 

Phase H/S C, 

GAS Tk1 Tk1,e 

Snl2 TIN DILODIDE 372.519 

Phase ale C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) IL kJ / mol ] [ - 

SOL 298.15 78.451 168.490 168.490 — 143.888 0.000 -194.123 -143.888 — 144.232 25.269 
300.00 78.510 168.975 168.491 — 143.743 0.145 -194.4385 -143.894 — 144.234 25S 
400.00 81.776 192.006 171.609 — 135.729 8.159 -—212.532 -160.311 -— 143.735 18.770 
500.00 85.093 210.610 177.606 — 127.386 16.502 -— 232.691 -203.135 — 135.477 1AI5S 
593.00 88.197 225.383 183.966 -— 119.328 24.560 —252.980 -208.319 — 121.825 10.731 

30.339 17.991 

LIQ 593.00 99.998 255.722 183.966 -— 101.337 42.551 —252.980 -190.328 —121.825 10.731 
600.00 99.998 256.895 184.810 — 100.637 43.251 —254.774  -190.093 -—121.018 10.536 
700.00 99.998 272.310 196.238 — 90.637 Si) 25)1 —281.254 -186.716 — 109.772 8.191 
800.00 99.998 285.663 206.600 — 80.638 63.250 —309.168 -—183.333 -—99.011 6.465 
900.00 99.998 297.441 216.052 —70.638 73.250 — 338.335 -179.959 — 88.673 5.146 
1000.00 99.998 307.977 224.727 —60.638 83.250 —368.615 -176.592 —78.711 4.111 

References 

Phase H/S Cy 

SOL Pa2 Pa2 

LIQ Pa2 Pa2 


] 


] 
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372.519 TIN DIIODIDE (GAS) Snl2/g] 

Phase af C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] | I (Rinna) i} 4h kJ / mol = [ - 

GAS 298.15 56.437 343.289 343.290 —3.084 0.000 — 105.436 — 3.084 — 55.544 9.731 
300.00 56.458 343.639 343.291 — 2.980 0.104 — 106.071 —3.130 —55.869 9.728 
400.00 57.210 359.999 345.516 2.709 5.793 -—141.290  -21.873 -—72.494 9.467 
500.00 57.561 372.807 349.740 8.450 11.534 -177.954  -—67.300 — 80.740 8.435 
600.00 SRO’ 383.320 354.487 14.216 17.300 —-215.776 -—75.240 —82.019 7.140 
700.00 57.870 392.232 359.258 19.998 23.082 -—254.565 -—76.081 — 83.082 6.200 
800.00 57.947 399.965 363.874 25.789 28.873 -294.183  -76.907 — 84.026 5.486 
900.00 58.001 406.794 368.271 31.586 34.670 —334.528  —-77.735 — 84.866 4.926 
1000.00 58.041 412.907 372.434 37.389 40.473 -—375.518 —-—78.565 —85.614 4.472 
1100.00 58.072 418.440 376.369 43.194 46.278 -417.090 -79.399 — 86.279 4.097 
1200.00 58.096 423.494 380.089 49.003 52.087 -—459.190  -80.237 — 86.867 3.781 

References 

Phase nl Ps Cy 

GAS H3 H3 

626.328 TIN TETRAIODIDE Snl4 

Phase V C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) ll kJ /-mol ] [ - 

SOL 298.15 131.961 282.713 282.713 — 215.309 0.000 -—299.600 -—215.309 —215.080 37.681 
300.00 132.093 283.530 282.715 —215.065 0.244 —300.124 -215.316 —215.079 37.449 
400.00 136.863 322.274 287.966 — 201.586 S728} — 330.495 -247.907 —213.813 27.921 
418.00 137.408 328.310 289.574 -—199.117 16.192 —336.351 -—248.865 —212.257 26.524 

46.043 19.246 

LIQ 418.00 167.762 374.353 289.574 — 179.871 35.438 — 336.351 -—229.619 —212.257 26.524 
500.00 167.762 404.404 306.015 -— 166.115 49.194 —368.317 -311.797 —201.079 21.007 
600.00 167.762 434.990 325.040 — 149.339 65.970 —410.333 -312.479 — 178.209 15.514 
627.00 167.762 442.375 329.935 — 144.809 70.500 — 422.178 -—310.755 -—172.205 14.346 

References 

Phase H/S Cp Remarks 

SOL Pa2 Pa2 

LIQ Pa2 Pa2 Pa2 evs C27, kes Bee lel 


1402 


Snl4{g] TIN TETRAIODIDE (GAS) 626.328 
Phase T Ge S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol ] [ - 
GAS 298.15 OSS 446.375 446.375 — 127.696 0.000 —260.783 -127.696 — 176.263 30.881 
300.00 105.348 447.026 446.377 —127.501 0.195 —261.609 -127.753 — 176.564 30.743 
400.00 106.556 477.524 450.527 — 116.897 10.799 -—307.907 -163.219 —191.224 24.971 
500.00 107.107 501.367 458.397 —106.211 21.485 —356.895 -—251.894 — 189.657 19.813 
600.00 107.399 520.924 467.237 -—95.484 32.212 —408.038 -258.624 — 175.914 15:05 
700.00 107.569 537.493 476.120 —84.735 42.961 -—460.980 -258.261 — 162.158 12.100 
800.00 107.673 551.864 484.710 -—73.973 Bowie —515.464 -—257.888 — 148.454 9.693 
900.00 107.740 564.551 492.890 —63.202 64.494 —571.297 -—257.522 — 134.797 7.823 
1000.00 107.783 575.904 500.634 —52.425 75.271 —628.330 -257.167 — 121.180 6.330 
References 
Phase med 3s) C, 
GAS Pa2 Pa2 
Sn2l4{g] DITIN TETRAIODIDE (GAS) 745.038 
Phase alt C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] J/(K mol) [ kJ / mol ] [ - 
GAS 298.15 129.762 528.168 528.168 — 107.169 0.000 —264.642 -107.169 — 164.859 28.883 
300.00 129.802 528.971 528.170 — 106.929 0.240 -265.620 -107.230 — 165.217 28.767 
400.00 131.197 566.532 533.282 —93.869 13.300 —320.482 -—143.033 — 182.888 23.883 
500.00 131.848 595.886 542.974 —80.713 26.456 —378.656 -—232.212 — 184.229 19.246 
600.00 132.205 619.959 553.859 —67.509 39.660 — 439.484 -246.421 -171.971 14.971 
700.00 132.424 640.356 564.796 —54.277 52.892 —502.526 -246.434 — 159.561 11.907 
800.00 132.569 658.049 OO ioval —41.027 66.142 —567.466 -—246.418 — 147.151 9.608 
900.00 132.671 673.670 585.442 —27.764 79.405 —634.067 -246.407 -— 134.744 7.820 
1000.00 132.747 687.652 594.976 — 14.493 92.676 -702.145 -246.401 — 122.337 6.390 
1100.00 132.805 700.307 603.986 —1.216 105.953 -—771.553 -246.403 — 109.931 5.220 
1200.00 132.851 711.864 612.501 12.067 119.236 —842.170 -246.413 -—97.524 4.245 
References 
Phase H/S C, 
GAS H3 H3 


1403 


134.709 TIN MONOXIDE SnO 


Phase  T G, S  -(G-H298)/T H H-H298 eC AH, AG; log K; 
$= (Knol) ea kJ / mol teen 


SOL 298.15 47.767 56.484 56.484  —285.770 OL000M 3 — 302-6115 9285: 7710) = 2562765 44.984 
300.00 47.851 56.780 56.485  —285.682 01088 ~=302:715) —285:759° ~~ —256:585 44.675 
400.00 51.128 71.043 58.407 -—280.716 5.054  -309.133 -285.071 — 246.960 32.250 
500.00 53.137 82.681 62.134 -275.496 10.274 -316.837 -284.355 -237.516 24.813 
600.00 54.647 92.508 66.399 -270.105 15.665 -325.609 -290.498 -226.907 19.754 
700.00 99.922 101.029 70.750 -264.575 21.195 -335.295 -289.456 -216.389 16.147 
800.00 57.071 108.573 75.016 -—258.924 26.846 -345.783 -288.319 -206.028 13.452 
900.00 58.148 115.357 79.127 = -253.163 32607 -356.985 -287.105 -195.813 11.365 

1000.00 59.178 121.538 83.064 -—247.296 38.474  -368.834 -285.815  -185.738 9.702 
1100.00 60.180 2225 86.823 -—241.328 44442 -381.276 -284.446 -175.796 8.348 
1200.00 61.161 132.504 90.413 -—235.261 50.509 -394.265 -282.999 -165.982 7.225 
1300.00 62.128 137.437 93.842 —229.096 56.674 -407.765 -281.471 =1oo202 6.280 


References 


Phase nl IS Cy 


SOL Tk1 Pat 
134.709 TIN MONOXIDE (GAS) SnO{g] 
Phase v Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] b SF into) I kJ / mol ] [ - 
GAS 298.15 SIROOM 232.112 PBYEN, || | 2 20.857 0.000 — 48.347 20.857 —2.501 0.438 
300.00 31.638 232.308 PYM 1G 20.915 0.058 —48.777 20.838 —2.646 0.461 
400.00 33.464 241.695 233.380 24.183 3.326 -—72.495 19.827 — 10.323 1.348 
500.00 34.366 249.269 235.825 27.579 6.722 —97.056 18.720 —17.735 1.853 
600.00 34.904 255.586 238.607 31.044 10.187 — 122.307 10.651 — 23.605 21055 
700.00 35.270 260.995 241.428 34.554 13.697 — 148.143 9.673 — 29.236 2.182 
800.00 35.545 265.724 244.176 38.095 17.238 -174.484 8.701 — 34.729 2.268 
900.00 35.766 269.923 246.808 41.661 20.804 —201.270 7.719 — 40.098 PAYA 
1000.00 35.955 273./02 249.311 45.247 24.390 — 228.454 6.729 — 45.358 2.369 
1100.00 36.122 277.136 251.687 48.851 27.994 —255.999 5/33 —50.519 2.399 
1200.00 36.274 280.286 253.941 52.471 31.614 — 283.872 4.734 — 55.589 2.420 
1300.00 36.416 283.195 256.081 56.106 35.249 —312.048 SHON —60.575 2.434 
1400.00 36.550 285.899 258.115 59.754 38.897 — 340.504 2.728 — 65.484 2.443 
1500.00 36.679 288.425 260.053 63.416 42.559 — 369.222 1.724 — 70.321 2.449 
1600.00 36.803 290.796 261.901 67.090 46.233 — 398.184 0.719 —75.092 2.451 
1700.00 36.924 293.031 263.667 70.776 49.919 — 427.376 —0.285 —79.799 2.452 
1800.00 37.043 295.145 265.357 74.474 53.617 — 456.786 — 1.290 —84.447 2.451 
1900.00 37.160 297.151 266.978 78.185 57.328 — 486.402 —2.295 —89.040 2.448 
2000.00 SYS) 299.060 268.535 81.906 61.049 —516.213 —3.300 —93.579 2.444 
References 


Phase H/S Cy 


GAS Tk1 e 


1404 


Sn02 


Phase il 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase Hies 


SOL Tk1,Pa1 


Pal 


S 


J/(K mol) 


52.342 

52.667 

68.847 

83.202 

96.106 
107.733 
118.248 
127.804 
136.532 
144.545 
151.937 
158.789 
165.168 
171.136 
176.743 
182.036 
187.057 


~(G-H298)/T 


TIN DIOXIDE 


H H-H298 


G 


52.342 
52.343 
54.495 
58.827 
63.983 
69.417 
74.875 
80.233 
85.433 
90.448 
95.268 
99.894 
104.331 
108.588 
112.674 
116.600 
120.376 


ie 


— 580.823 0.000 
— 580.726 0.097 
— 575.082 5.741 
=isislesis) Ze iksts 
-—561.549 19.274 
-—554.002 26.821 
—546.124 34.699 
-538.009 42.814 
SOLON 23 mele hOO 
—O2nOlO MOO OUS 
-512.819 68.004 
—504.259 76.564 
—495.651 85.172 
-—487.001 93.822 
-— 478.313 102.510 
— 469.581 111.242 
—460.797 120.026 


kJ / mol 


- 596.429 
— 596.526 
— 602.621 
— 610.236 
-—619.213 
- 629.415 
— 640.723 
— 653.033 
— 666.256 
— 680.315 
— 695.144 
—710.685 
— 726.886 
— 743.705 
On Ol 
—779.043 
—797.500 


AH AG; 
—580.823 -520.000 
— 580.830 -—519.623 
=580:950' -—499:187 
-—580.536 -478.785 
=586.565" —457.197/ 
-—585.132  -—435.745 
-683.436 —414.517 
—581.572 ——393:513 
=5/9.9938  —3/2./23 
-577.540 —352.134 
-575.438  —-331.736 
=573.306. = 3115513 
SGifleilee =Z8h\4kis 
-568.992 —2/1-55d 
Ses =a! 7A 
—564.622 —232.173 
=O: 00 0mm 2 OO)! 


150.709 


log K; 


150.776 


Phase if 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
875.00 


SOL-B 875.00 
900.00 

1000.00 

1100.00 

1154.00 


LIQ 1154.00 
1200.00 
1300.00 
1400.00 
1483.00 


References 
Phase mb S 


SOL—-A Mit 
SOL-B Mit 
LIQ Mi1 


Ss 


Cp 


49.257 
49.262 
50.562 
52.844 
59.513 
58.365 
61.315 
63.566 


54.612 
55.003 
56.568 
58.132 
58.977 


74.894 
74.894 
74.894 
74.894 
74.894 


TIN 


S  ~(G-+H298)/T 


J/(K mol) 


76.986 
77.290 
91.602 
103.120 
112.986 
121.756 
129.742 
135.335 
0.765 
136.100 
137.644 
143.520 
148.985 
151.791 
27.373 
179.164 
182.092 
188.086 
193.637 
197.950 


MONOSULFIDE 


H H-H298 G 


76.986 
76.987 
78.929 
82.650 
86.902 
91.266 
95.583 
98.753 


98.753 
99.812 
103.892 
107.746 
109.742 


109.742 
112.460 
118.050 
123.253 
127.314 


] 


[ kJ / mol 


— 107.947 0.000  -130.900 
— 107.856 0.091 — 131.043 
— 102.878 9.069 — =439:519 
=Siet te)! 10235,5 "= 149 272 
S02: JO mnOLOON — 160.088 
-—86.604 21.343  -171.833 
-—80.620 27.327 -184.413 
—f9.937 320105 = 1947356 
0.669 
Sse) SAIS) SIIRMnSIee 
-—73.898 34.049 -197.778 
—68:320)) > 39627 = 211-839 
-62.585 45.362 —-226.468 
—59.423 48.524 —-234.589 
31.589 
-27.834 80.113 -234.589 
—24.388 83.559 -242.899 
= 10:0 09 anol L 040mm Ollealut 
-9.410 98.537 —280.501 
-3.194 104.753  -—296.754 


AH, AG, 
-—107.947 —-—106.079 
-—107.948 -106.067 
-—110.344 —-105.330 
-—112.054  -103.901 
-—120.169 -100.832 
— 120.646 — 97.566 
— 120.868 — 94.252 
— 120.980 = Oilleroe 
— 120.311 —Jilo2 
— 173.197 — 89.786 
= WILE, — 80.565 
S129) —71.441 
— 170.623 — 66.557 
— 139.034 — 66.557 
— 137.749 — 63.693 
— 134.959 —57.635 
— 132.174 =| 7A) 
— 129.865 — 47.093 


1405 


SnS{g] TIN MONOSULFIDE (GAS) 150.776 
Phase T G S —(G—-H298)/T H H—-H298 G AH; AGy log K; 
[K] J/(K mol) ii kJ / mol [= 
GAS 298.15 34.456 242.363 242.363 112.550 0.000 40.289 112.550 65.1114 —11.407 
300.00 34.488 242.576 242.364 112.614 0.064 39.841 112.522 64.817 —-11.286 
400.00 35.640 252.679 243.733 116.128 3.578 15.057 108.662 49.245 —6.431 
500.00 36.192 260.697 246.352 Wales} HANGS — 10.626 105.381 34.745 —3.630 
600.00 36.506 267.326 249.311 123.359 10.809 — 37.037 95.486 22.219 —1.934 
700.00 36.709 272.970 252.298 127.020 14.470 — 64.058 92.977 10.208 —0.762 
800.00 36.853 277.881 255.195 130.699 18.149 —91.606 90.451 —1.445 0.094 
900.00 36.962 282.229 257.962 134.390 21.840 —119.616 35.090 — 11.625 0.675 
1000.00 37.049 286.128 260.587 138.090 25.540 ~ 148.037 34.111 — 16.763 0.876 
1100.00 37.123 289.662 263.072 141.799 29.249 — 176.829 Boala2 —21.803 1.035 
1200.00 37.187 292.895 265.425 145.515 32.965 — 205.960 32.154 — 26.754 1.165 
1300.00 37.244 295.874 267.654 149.236 36.686 — 235.400 Siena —31.623 1.271 
1400.00 37.296 298.636 269.769 152.963 40.413 — 265.127 30.199 — 36.417 1.359 
1500.00 37.345 301.211 271.781 156.695 44.145 —295.121 29.223 —41.142 1.433 
1600.00 37.390 303.622 273.696 160.432 47.882 — 325.364 28.246 — 45.801 1.495 
1700.00 37.434 305.891 275.524 NO4a Smee InOZS — 355.841 27.270 — 50.399 1.549 
1800.00 37.476 308.031 P| 167.919 55.369 — 386.538 26.293 — 54.939 1.594 
1900.00 SHO 310.059 278.944 171.668 59.118 —417.443 748 o\\ Tf — 59.426 1.634 
2000.00 Soon 311.984 280.548 175.422 62.872 — 448.546 24.341 — 63.861 1.668 
References 
Phase H/S C, 
GAS Mit Ke1,Mit 
SnS2 TIN DISULFIDE 182.842 
Phase T C, S —(G—-H298)/T H H—-H298 G AH; AG; log Ky 
[K] J/(K mol) I ll kJ / mol ] [ - 
SOL 298.15 70.133 87.446 87.446 = OSOOS 0.000 —179.625 —153.553 — 145.246 25.446 
300.00 70.166 87.880 87.447 — 153.423 0.130 —179.787 -—153.557 — 145.194 25.281 
400.00 71.923 108.306 90.220 -— 146.319 7.234 —189.641 -158.408 —142.175 18.566 
500.00 73.680 124.544 9551115 —139.0389 14.514 —201.310 -161.906 — 137.759 14.392 
600.00 75.438 138.132 101.515 =131.583 21.970 -—214.462 -171.557 — 131.340 11.434 
700.00 77.195 149.893 107.605 — 123.951 29.602 —228.876  -173.405 — 124.486 9.289 
800.00 78.952 160.316 113.554 —116.144 37.409 —244.396 -175.162 —117.379 7.664 
900.00 80.709 169.716 119.281 — 108.161 45.392 —260.905 -282.437 — 107.746 6.253 
1000.00 82.467 178.311 124.760 -100.002 53.551 —278.313 -280.794 — 88.423 4.619 
1038.00 83.134 181.399 126.777 -96.855 56.698 —285.148 -280.127 —81.125 4.082 
References 
Phase H/S C, Remarks 
SOL Mit Mit Mit MPT= 1038. 


] 


] 


1407 


333.618 DITIN TRISULFIDE Sn2S3 

Phase W C, S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K ] si (Kemol) | kJ / mol = [ - 

SOL 298.15 120.125 164.431 164.431 — 263.592 0.000 -312.617 -—263.592 — 253.417 44.398 
300.00 120.206 165.175 164.433 — 263.370 0.222 —312.922 -263.596 — 253.354 44.113 
400.00 124.600 200.357 169.201 —251.129 12.463 —331.272 -270.685 — 249.618 32.597 
500.00 128.993 228.633 178.348 — 238.450 25.142 —352.766 -—275.659 — 243.844 25.474 
600.00 133.386 252.539 188.771 — 225.331 38.261 —376.854 -293.178 — 234.476 20.413 
700.00 137.779 273.431 199.403 —211.773 51.819 -—403.174 -295.269 — 224.517 16.754 
800.00 142.172 292.115 209.844 -—197.775 65.817 -—431.467 -297.041 —214.289 13.992 
900.00 146.566 309.115 219.944 — 183.338 80.254 —461.541 -456.914 — 200.391 11.630 
1000.00 150.959 324.784 229.654 — 168.462 95.130 —493.246 -453.234 -— 172.082 8.989 

References 

Phase H/S Cy 

SOL Mit Mit 

484.394 TRITIN TETRASULFIDE Sn3S4 

Phase if C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) i kJ / mol [ - 

SOL 298.15 169.546 243.509 243.509 -—370.284 0.000 -442.886 -370.284 — 358.864 62.872 
300.00 169.661 244.558 243.512 — 369.970 0.314 -— 443.338 -370.289 — 358.794 62.472 
400.00 175.895 294.220 250.241 — 352.692 17.592 —470.380 -379.714 — 354.538 46.298 
500.00 182.130 334.140 263.154 — 334.791 35.493 —501.861 -386.343 — 347.568 36.310 
600.00 188.364 367.897 277.868 —316.267 54.017 —537.005 -411.987 -— 335.371 29.197 
700.00 194.598 397.402 292.879 —297.118 73.166 —575.300 -414.658 — 322.376 24.056 
800.00 200.832 423.793 307.622 —277.347 92.937 —616.382 -416.861 — 309.042 20.178 
900.00 207.066 447.808 321.884 —256.952 113.332 -—659.979 -629.827 — 290.838 16.880 
983.00 212.241 466.299 333.305 —239.551 130.733 -697.923 -625.601 — 259.761 13.803 

References 

Phase H/S C, Remarks 

SOL Mit Mi1 Mit MPT= 983. 


] 


SnSO4 TIN MONOSULFATE 214.774 

Phase 1 C, S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K] [ J/(K mol) eal kJ / mol J [ awe 

SOL 298.15 150.632 138.574 138.574 — 887.008 0.000 —928.324 -887.008 —781.173 136.858 
300.00 150.833 139.506 ISSioit — 886.729 0.279 —928.581 -886.930 — 780.517 135.900 
400.00 161.712 184.388 144.623 —871.102 15.906 -944.857 -884.619 —745.623 97.368 
500.00 172.590 221.642 156.400 —854.387 32.621 -965.208 -880.898 —711.313 74.310 
600.00 183.468 254.070 170.030 —836.584 50.424 -—989.026 -882.945 —676.517 58.896 
700.00 194.347 283.169 184.148 -817.693 69.315 -1015.911 -876.733 — 642.590 47.951 
800.00 205.225 309.831 198.214 -797.715 89.293 -1045.579 -869.633 —609.616 39.804 
900.00 216.104 334.631 212.009 —776.648 110.360 -1077.816 -—914.429 —576.431 33.455 

References 

Phase In PS Cy 

SOL Tk1/Ku1 e 

Sn(SO4)2 TIN DISULFATE 310.837 

Phase Ti C, S —(G-H298)/T H H-H298 G AH; AG; log Ks 
[K] | [————J/(K mol) Tat kJ / mol i eat 

SOL 298.15 284.512 149.787 149.787 -1648.496 0.000 -1693.155 -1648.496  -1414.118 247.748 
300.00 284.512 151.547 149.793 -1647.970 0.526 -1693.434 -1648.321 -1412.664 245.967 
400.00 284.512 233.396 160.952 -1619.518 28.978 -1712.877 -1643.710 -1335.319 174.375 
500.00 284.512 296.883 182.026 -1591.067 57.429 -1739.509 -—1638.272 -1258.909 een] S11 7/ 
600.00 284.512 348.756 205.623 -1562.616 85.880 -1771.870 -1639.566 -1182.241 102.923 
700.00 284.512 392.614 229.283 -1534.165 114.331 -1808.994 -1633.613 -1106.494 82.568 


References 
Phase H/S Cy 


SOL Tk1/e e 


197.670 TIN MONOSELENIDE SnSe 
Phase Ti C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] SS: /(Kamo)) tl kJ / mol ] [ - 
SOL 298.15 50.605 89.538 89.538 — 88.701 0.000 -115.397 -88.701 — 87.533 lowsoo 
300.00 50.626 89.851 89.539 —88.607 0.094 — 115.563 —88.704 —87.526 15.240 
400.00 51.798 104.575 91.538 — 83.486 SAIS) -125.316 — 89.044 — 87.091 11.373 
500.00 52.969 116.260 95.353 —78.248 10.453 — 136.378 —95.589 — 86.450 9.031 
600.00 54.141 126.021 99.673 —72.892 15.809 -—148.505 -103.703 —83.195 7.243 
700.00 Sbreii2 134.455 104.053 —67.420 21.281 —161.5388 -104.605 —79.704 5.948 
800.00 56.484 141.917 108.328 — 61.830 26.871 —175.363 -105.375 —76.092 4.968 
900.00 57.656 148.637 112.439 —56.123 32.578 —189.897 -106.028 —72.392 4.202 
1000.00 58.827 WSL ITS} 116.370 —50.299 38.402 —205.071 -106.563 — 68.625 3.585 
1100.00 59.999 160.434 120.122 —44 357 44 344 —220.835 -160.293 —59.855 2.842 
1153.00 60.619 163.272 122.041 —41.161 47.540 -—229.414 -159.702 — 55.030 2.493 
References 
Phase nl HS} Cy Remarks 
SOL Mi1 Mi1 Mi1 WAP teh, WMP. Ase}. 
197.670 TIN MONOSELENIDE (GAS) SnSe{g] 
Phase VT Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) lh Al kJ / mol ] [ - 
GAS 298.15 35.904 254.497 254.497 126.775 0.000 50.897 126.775 78.760 — 13.798 
300.00 35.922 254.719 254.497 126.841 0.066 50.426 126.744 78.462 — 13.661 
400.00 36.552 265.152 255.916 130.470 3.695 24.409 124.912 62.634 -—8.179 
500.00 36.844 273.344 258.611 134.141 7.366 -— 2.531 116.800 47.397 -—4.951 
600.00 37.003 280.076 261.644 137.834 11.059 —30.212 107.023 35.098 —3.056 
700.00 37.098 285.788 264.696 141.540 14.765 —58.512 104.354 237022 — 1.740 
800.00 37.160 290.746 267.649 145.253 18.478 — 87.344 101.707 11.927 -0.779 
900.00 37.203 295.126 270.464 148.971 22.196 - 116.642 99.066 0.863 —0.050 
1000.00 CY PAS1S) 299.047 273.129 152.693 25.918 — 146.354 96.428 —9.907 0.518 
1100.00 37.256 302.597 275.649 156.418 29.643 -— 176.439 40.482 — 15.459 0.734 
1200.00 37.273 305.839 278.032 160.144 33.369 — 206.863 39.295 — 20.492 0.892 
1300.00 37.286 308.823 280.287 163.872 37.097 — 237.599 38.122 —25.427 1.022 
1400.00 37.297 ills 282.426 167.601 40.826 — 268.621 36.962 — 30.272 1.129 
1500.00 37.305 314.161 284.456 UW asish 44.556 — 299.910 35.816 — 35.034 1.220 
1600.00 IRONIC. 316.568 286.389 175.062 48.287 — 331.447 34.683 —39.720 1.297 
1700.00 37.318 318.831 288.231 178.794 52.019 — 363.218 33.563 —44 336 1.362 
1800.00 37.323 320.964 289.991 182.526 5oy/5il — 395.209 32.456 —48.887 1.419 
1900.00 OUMOeiE 322.982 291.675 186.258 59.483 — 427.407 31.363 —53.376 1.467 
2000.00 BASol 324.897 293.289 189.991 63.216 — 459.802 30.283 —57.808 1.510 
References 
Phase H/S Cy 
GAS Mit Mit 


1410 


] 


SnSe2 TIN DISELENIDE 276.630 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] == /A((S (inte) | IL kJ / mol ] [ - 

SOL 298.15 74.643 WW. dilevalts —117.152 0.000 —150.459 -117.152 — 109.997 19.271 
300.00 74.689 Wil Wale! -—117.014 0.138 —150.666 -117.158 -— 109.952 19.144 
400.00 76.776 133.965 114.671 — 109.434 Toles! —163.020 -117.707 — 107.481 14.036 
500.00 78.366 151.274 120.319 — 101.675 15.477 -—177.312 -130.541 — 104.647 10.932 
600.00 79.747 165.686 126.712 — 93.768 23.384 —193.179 -139.619 -—97.950 8.527 
700.00 81.044 178.077 133.185 — 85.728 31.424 —210.382 -141.468 — 90.856 6.780 

References 

Phase H/S Cp Remarks 

SOL Pa3 Pa3 Mi1 MPT= 948. 

SnTe TIN MONOTELLURIDE 246.310 

Phase lk C, S —(G-H298)/T H H-H298 G AH; AG; log K; 

[K] [ J/(K mol) tll kJ / mol ] [ - 

SOL 298.15 51.466 99.998 99.998 —61.923 0.000 -—91.737 —61.923 —61.716 10.812 
300.00 51.488 100.316 99.999 —61.828 0.095 —91.923 —61.925 -—61.715 10.745 
400.00 52.668 115.290 102.032 — 56.620 5.303 — 102.736 —62.196 -—61.612 8.046 
500.00 53.848 127.169 105.911 -—51.294 10.629 — 114.879 — 62.750 —61.407 6.415 
600.00 55.028 137.091 110.303 — 45.850 16.073 — 128.105 — 70.388 —59.760 5.203 
700.00 56.208 145.662 114.756 — 40.289 21.634 — 142.252 -71.035 —57.938 4.323 
800.00 57.388 153.245 119.102 — 34.609 27.314 — 157.205 — 89.390 —54.139 31535 
900.00 58.568 160.072 123.281 — 28.811 SK I — 172.876 —90.203 — 49.682 2.883 
1000.00 59.748 166.304 127.276 — 22.895 39.028 — 189.199 — 90.898 — 45.141 2.358 
1079.00 60.680 170.882 130.303 - 18.138 43.785 — 202.520 —91.364 -— 41.508 2.009 

S1L02i 33.472 

LIQ 1079.00 63.597 201.903 130.303 15.334 Wilh — 202.520 —57.892 -— 41.508 2.009 
1100.00 63.597 203.129 131.682 16.669 78.592 —206.773 —57.945 —41.189 1.956 
1200.00 63.597 208.663 137.870 23.029 84.952 —227.366  -—58.196 —39.655 1.726 
1300.00 63.597 213.753 143.514 29.389 91.312 — 248.491 —58.447 —38.099 1.531 
1400.00 63.597 218.466 148.701 35.748 97.671 —270.105 -105.137 — 34.033 1.270 
1500.00 63.597 222.854 153.500 42.108 104.031 —292.173 -103.814 — 29.001 1.010 
1600.00 63.597 226.958 157.964 48.468 110.391 —314.666 -102.483 — 24.056 0.785 
1700.00 63.597 230.814 162.137 54.827 116.750 —337.557  -101.148 — 19.196 0.590 

References 

Phase H/S C, 

SOL Mit Mit 


LIQ Mi 


246.310 


Phase ly 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase eS 


GAS Mii 


—_— 


Tk1,e 


S  ~(G-H298)/T 


J/(K mol) 


262.446 
262.672 
273.241 
281.510 
288.294 
294.043 
299.031 
303.435 
307.377 
310.945 
314.203 
317.202 
319.978 
322.564 
324.983 
327.255 
329.398 
331.425 
333.348 


TIN MONOTELLURIDE (GAS) 


H H-H298 G 

leat kJ / mol 
262.446 160.247 0.000 81.999 
262.447 160.315 0.068 81.513 
263.885 163.990 3.743 54.693 
266.613 167.695 7.448 26.940 
269.678 171.416 11.169 — 1.560 
272.759 175.146 14.899 — 30.684 
275.738 178.882 18.635 — 60.343 
278.575 182.621 22.374 —90.471 
281.262 186.362 26.115 — 121.015 
283.801 190.106 29.859 — 151.934 
286.200 193.851 33.604 — 183.194 
288.471 197.596 37.349 —214.766 
290.624 201.343 41.096 — 246.627 
292.668 205.091 44.844 — 278.755 
294.613 208.839 48.592 — 311.134 
296.467 212.587 52.340 — 343.747 
298.237 216.336 56.089 — 376.580 
299.931 220.085 59.838 — 409.622 
301.554 223.834 63.587 —442 862 


AH;s AG; 
160.247 112.020 
160.217 Uae) 
158.414 95.817 
156.240 80.412 
146.879 66.785 
144.400 53.630 
124.100 42.723 
121.228 32.723 
118.359 23.043 
115.492 13.650 
112.626 4.518 
109.761 — 4.374 

60.458 = 10i05 

59.169 SMOLOOS 

57.888 — 20.524 

56.612 — 25.386 

55.341 — 30.173 

54.079 — 34.889 

52.829 SOOOSG 


1412 


Sr 


Phase T 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
820.00 


SOL-C 820.00 
900.00 

1000.00 

1050.00 


LIQ 1050.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1685.49 


References 
Phase nl f & 


SOL-A _Ja2 
SOL-C  _Ja2 
LIQ Ja2 


C 


26.747 
26.771 
28.407 
30.121 
32.006 
34.223 
36.818 
37.381 


37.656 
37.656 
37.656 
37.656 


35.146 
35.146 
35.146 
35.146 
35.146 
35.146 
35.146 
35.146 


Cp 


Jat 
Jal 
Jat 


S 


J/(K mol) 


55.690 
55.856 
63.774 
70.296 
T1950 
81.045 
85.780 
86.696 
1.021 
87.717 
91222 
onto) 
97.027 
7.077 
104.104 
105.739 
108.797 
111.610 
114.215 
116.640 
118.908 
120.738 


Remarks 


Ja2 


~(G-H298)/T 


H 


STRONTIUM 


H-H298 


G 
kJ / mol 


55.690 
55.691 
56.759 
58.832 
61.223 
63.696 
66.164 
66.654 


66.654 
68.684 
71.140 
72.329 


72.329 
73.811 
76.601 
79.187 
81.597 
83.854 
85.974 
87.692 


0.000 
0.050 
2.806 
5.732 
8.836 
12.144 
15.693 
16.435 
0.837 
V2 
20.285 
24.050 
25.933 
7.431 
33.364 
35.121 
38.636 
42.150 
45.665 
49.179 
52.694 
55.699 


0.000 
0.050 
2.806 
5.732 
8.836 
12.144 
15.693 
16.435 


17.272 
20.285 
24.050 
25.933 


33.364 
35.121 
38.636 
42.150 
45.665 
49.179 
52.694 
55.699 


BPT= 1685.492, L= 137.185 kJ 


— 16.604 
— 16.707 
— 22.704 
— 29.416 
— 36.734 
— 44.587 
— 52.931 
— 54.656 


— 54.656 
— 61.816 
—71.140 
—75.946 


—75.946 
Olio 
SSI 
— 102.943 
— 114.236 
— 125.780 
palomoog 
— 147.803 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


eo 


87.620 


Phase 


GAS 


T 
[K] 


298.15 


300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 


References 


Phase 


GAS 


ads 


Ja2,Hu1 


_———— 


Hu1 


STRONTIUM (GAS) 


S  -(G-+H298)/T 


J/(K mol) 


164.640 
164.769 
170.748 
175.387 
WAS) Ae. 
182.381 
185.156 
187.604 
189.794 
191.776 
193.584 
195.248 
196.789 
198.223 
199.566 
200.828 


H H-H298 G 
ie kJ / mol 
164.640 164.000 0.000 114.913 
164.640 164.0388 0.088 114.608 
165.456 166.117 2.117 97.818 
166.995 168196 4.196 80.502 
168.719 170.274 6.274 62.768 
170.448 172.353 8.353 44.686 
172117 = 80174.4920 10492 26.307 
173.704 176.510 12.510 7.666 
175.206 178.589 14.589  -11.206 
176.623 180.667 16.667 -30.286 
177.963 182.746 18746  -49.555 
179.229 184.825 20.825 -68.998 
180.429 186.903 22.903  -88.601 
181.568 188.983 24.983  -108.352 
182.651 191.063 27.068  -128.242 
183.684 193.145 29.145 -148.263 


AH; AG, 
164.000 137.517 
163.989 131.315 
163.311 120.521 
162.464 109.918 
161.438 99.502 
160.209 89.274 
158.738 79.238 
156.226 69.482 
154.539 59.934 
145.546 50.906 
144.110 42.366 
142.674 33.945 
141.238 25.635 
139.803 17.428 
138.369 9.317 

0.000 0.000 


1413 


1414 


Sr3(AsO4)2 


Phase 


SOL 


3 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
1903.00 


References 


Phase 


SOL 


int iS 


Nb1/G1 


(——— 


Cp 


257.558 
258.127 
279.964 
292.930 
302.405 
310.230 
317.178 
323.614 
329.733 
335.644 
341.415 
347.086 
352.685 
358.230 
363.735 
369.209 
374.658 
380.087 
380.250 


Cp 


G1 


STRONTIUM ARSENATE 


S  -(G-+H298)/T H H-H298 G 
J/(K mol) le kJ / mol 


CIZNIZC ESC Om SOONG 0.000 -3410.135 
313.721 312.131 —3316.598 0.477 -3410.714 
391.311 322.562 -—3289.575 27.500 -—3446.100 
455.271 342.897 -3260.888 56.187 -—3488.524 
509.550 366.263 -3231.103 85.972 -—3536.833 
556.769 390.178 -3200.461 116.614 -3590.199 
598.655 413.668 -3169.085 147.990 -3648.009 
636.388 436.353 -3137.043 180.032 -—3709.792 
670.803 458.102 -3104.373 212.702 -3775.177 
702.509 478.898 -3071.103 245.972 -3843.863 
731.962 498.774 -3037.249 279.826 -—3915.604 
15970 POlln O2em = 3002023 oil4.252 a O99 092 
785.441 535.984 -—2967.834 349.241 -4067.452 
809.964 553.439 -—2932.288 384.787 —4147.233 
833.259 570.206 -2896.190 420.885 —4229.404 
855.475 586.338  -2859.542 457.533 -—4313.849 
876.733 601.885 -—2822.349 494.726 -4400.467 
897.1385 616.891 -—2784.611 532.464 -4489.167 
897.735 617.333 -2783.471 533.604 -4491.860 


AH AG; 
-—3317.075 -3094.374 
=3317.055 —3092.992 
—3315.199 -—3018.550 
—3312.659 -—2944.675 
—3310.068 -—2871.324 
—3307.726 -—2798.390 
—3305.809 -2725.764 
—3306.727 -—2653.108 
—3304.822 -—2580.583 
-3324.476 -—2507.213 
—3321.263 —2433.057 
—3318.188 -—2359.168 
—3315.752 —2285.494 
—3507.548 —2199.101 
—3500.396 —2112.102 
—3903.608 —2029.449 
See ns Sie isers 
-—3878.500 -—1810.364 
—3878.110 —1807.099 


540.698 


log Ky 
eer 


542.121 
538.538 
394.182 
307.628 
249.971 
208.818 
177.974 
153.982 
134.796 
119.058 
105.908 
94.793 
85.273 
76.580 
68.953 
62.357 
55.704 
49.770 
49.602 


167.524 


Phase Ap 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Alas 


GAS Pa2 


——== 


Pa2 


STRONTIUM MONOBROMIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


263.747 
263.976 
274.637 
282.965 
289.799 
295.595 
300.627 
305.076 
309.063 
312.677 
315.981 
319.026 
321.850 
324.483 
326.950 
329.271 
331.462 
333.538 
335.5114 


H H-H298 G 

kJ / mol 
263.748 — 89.119 0.000 -167.755 
263.748 — 89.051 0.068 -168.243 
265.199 — 85.344 Sif — 195.199 
267.950 —81.611 7.508 — 223.094 
271.039 -77.863 11.256  -251.742 
274.143 -74.103 15.016 -281.019 
277.146 -70.334 18.785  -310.836 
280.007 -66.557 22.562 -341.125 
282.717 -62.772 26.347 -371.836 
285.279 — 58.981 30.138 -—402.926 
287.702 -55.183 33.936 -434.361 
289.996 -51.379 37.740 -466.113 
292.171 -47.569 41.550  -498.159 
294.239 -43.752 45.367 -—530.477 
296.207 -39.930 49.189 -563.050 
298.084 -36.102 53.017 -—595.862 
299.878 -—32.268 56.851 — 628.900 
301.596 —28.428 60.691 -—662.151 
303.243 -24.582 64537 -695.604 


AH; AGy 
=69.119, — —128.461 
=89.170: = —128.705 

— 105.461 — 138.587 
-106.500 -—146.752 
=107.715 | —154.691 
— 109.131 — 162.411 
—110.785  -—169.913 
—113.478 9 -—177.111 
-115.342  -184.082 
-—124.508 —190.515 
-126.114 -196.444 
=<127.718) =, =202:240 
=129:316; » =207-912 
-130.914 -213.471 
=132.508 — —218:922 
=271.035. ~~ —225.569 
= 21 lalO2 se 222.890 
—271.349  —-220.203 
=271.507 ——— 217.007 


1416 


SrBr2 


Phase i 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
918.00 


SOL-B 918.00 
930.00 


LIQ 930.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2416.00 


References 
Phase ml fs 


SOL-A Jal 
SOL-B Jat 
LIQ Jat 


—= 


Cp 


76.857 
76.897 
79.032 
80.844 
82.679 
84.866 
87.599 
90.993 
91.679 


115.060 
115.060 


116.391 
116.391 
116.391 
116.391 
116.391 
116.391 
116.391 
116.391 
116.391 
116.391 
116.391 
116.391 
116.391 
116.391 
116.391 
116.391 
116.391 


Cp 


Jat 
Jal 
Jal 


STRONTIUM BROMIDE 


S  -(G-H298)/T H 


J/(K mol) 


143.511 
143.987 
166.408 
184.242 
199.140 
212.043 
223.547 
234.054 
235.863 

13.308 
249.171 
250.665 

10.887 
261.552 
269.999 
281.092 
291.219 
300.535 
309.161 
SH/AON 
324.703 
331.759 
338.412 
344.704 
350.674 
356.353 
361.768 
366.941 
371.895 
372.668 


Remarks 


H-H298 


G 


a 


143.511 -—717.974 
143.513  -717.832 
146.555  -—710.033 
152.369 -—702.038 
158.955 -693.863 
165.637 -—685.490 
172.169. -676.872 
178.469 -667.948 
179.577  -666.304 

12.217 
179.577  —654.087 
180.485 —652.706 

10.125 
180.485  -642.581 
186.459 -634.434 
194.565 += 622:795 
202.204 —611.156 
209.414 -—599.517 
216.235 —587.878 
222.701 — 576.239 
228.844  -—564.600 
234, O92 OOc.GOT 
240.271 — 541.322 
245.604 -—529.682 
250.709  —518.043 
255.606 -—506.404 
260.309 -—494.765 
264.834 -483.126 
269.192 —-—471.487 
269.875 —-469.625 


BPT= 2416., L= 194.1 


0.000 
0.142 
7.941 
15.936 
24.111 
32.484 
41.102 
50.026 
51.670 


63.887 
65.268 


75.393 

83.540 

ong 
106.818 
118.457 
130.096 
141.735 
153.374 
165.013 
176.652 
188.292 
199.931 
211.570 
223.209 
234.848 
246.487 
248.349 


kJ 


kJ / mol 


-760.762 
— 761.028 
—776.596 
—794.158 
— 813.347 
— 833.920 
— 855.709 
— 878.596 
— 882.826 


— 882.826 
— 885.825 


— 885.825 

— 904.433 

— 931.996 

— 960.619 

— 990.213 
—1020.703 
— 1052.025 
— 1084.124 
Sa ONO 
-— 1150.462 
-— 1184.621 
= WAS) CB 
— 1254.746 
— 1290.654 
SASZ OR 
— 1364.035 
— 1369.992 


AH; AG; 
-717.974 -698.777 
-718.021 — 698.657 
—747.461 — 686.076 
-746.084 -670.890 
-744.732 -655.978 
-743.402 -641.291 
-742.080 -626.794 
-741.505  -612.384 
-741.217 -609.804 
-729.000 -609.804 
-—728.522  —608.249 
-718.397  -608.249 
-715.523 -—600.064 
-718.728  -588.366 
-714.383  —576.706 
-710.044  -—565.409 
— TAVIS. — 554.446 
—701.383 -—543.793 
— 697.061 — 533.428 
—829.682 -—524.627 
—823.940 -506.849 
-818.207 -489.389 
—812.483 —-—472.231 
-—806.769 -—455.359 
-—801.064  -—438.759 
-795.370 -—422.418 
-789.688 -406.324 
-788.780 -403.772 


247.428 


log K; 
[ = 


122.423 
121.647 
89.592 
70.087 
57.108 
47.854 
40.925 
35.542 
34.698 


34.698 
34.163 


34.163 
31.344 
27.939 
25.103 
22.718 
20.687 
18.937 
17.415 
16.120 
14.708 
13.454 
12.333 
11.326 
10.417 

9.593 

8.843 

8.730 


] 


247.428 


Phase ily 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Al AS 


GAS Jat 


Jal 


STRONTIUM BROMIDE (GAS) 


S  ~(G-+H298)/T 


J/(K mol) 


323.533 
323.909 
341.528 
355.291 
366.577 
376.139 
384.433 
391.755 
398.308 
404.240 
409.656 
414.641 
419.256 
423.554 
427.575 
431.352 
434.914 
438.283 
441.480 
444.520 
447.420 
450.191 
452.843 
455.388 
457.833 
460.186 
462.453 
464.640 
466.754 


H H-H298 G 
iat kJ / mol 
323.533 -407.103 0.000 -503.564 
323.534 -406.990 0.113  -504.163 
325.932 -400.865 6.238  -537.476 
330.477 -394696 12.407 -572.342 
335.582  -388.506 18.597  -608.452 
340.710  -382.303 24.800 -645.600 
345.668  -376.092 31.011 -683.638 
350.390  -369.875 37.228 -722.454 
354.860  -363.655 43.448 -761.963 
359.084  -357.431 49.672  -802.095 
363.076 -351.206 55.897 -842.794 
366.853  -344.979 62124  -884.012 
370.433  -338.751 68.352 -925.710 
373.833  -332.522 74.581  -967.853 
377.068  -326.292 80.811 -1010.411 
380.151 -320.061 87.042 -1053.360 
383.095  -313.830 93.273 -1096.675 
385.912  -307.598 99.505 -1140.336 
388.611  -301.366 105.737 -1184.325 
391.202 -295.134 111.969 -1228.627 
393.692 -288.901 118.202 -1273.225 
396.088  -282.668 124.435 -1318.106 
398.398  -276.435 130.668 -1363.259 
400.627 -270.201 136.902 -1408.671 
402.781  -263.968 143.135 -1454.333 
404.864  -257.734 149.369 -1500.235 
406.880  -251.500 155.603 -1546.367 
408.834  -245.266 161.837 -1592.723 
410.730  -239.032 168.071 -1639.293 


SrBr2[g] 
AH; AGy log Ky 
[ as 

-407.103  -441.579 77.363 
-407.180  -441.793 76.923 
-438.293 -446.956 58.366 
~438.742  -449.073 46.914 
~439.374 -451.083 39.270 
-440.215 -452.971 33.801 
-441.300  -454.722 29.690 
-443.432  -456.241 26.480 
-444.743 -457.594 23.902 
-453.364 -458.465 21.771 
-454.433 -458.881 19.975 
-455.506 -459.209 18.451 
-456.584 -459.453 «17.142 
-457.667 -459.620 16.005 
-458.754 -459.715 15.008 
-596.782 -461.036 14.166 
-596.449 -453.061 —- 13.147 
-596.123 -445.104 12.237 
-595.806 -437.164 11.418 
-595.498  -429.239 10.677 
-595.200 -421.329 10.004 
-594.912  -413.433 9,389 
-594.636  -405.548 8.827 
-594.371 -397.675 8.309 
-594.118  -389.812 7.831 
-593.879  -381.959 7,389 
-593.653 -374.114 6.979 
-593.442  -366.277 6.597 
-593.246  -358.447 6.241 


1418 


SrC2 STRONTIUM DICARBIDE 111.642 

Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) ll kJ / mol LS 

SOL 298.15 63.043 71.128 71.128 -74,998 0.000 — 96.205 —74.998 -—76.178 13.346 
300.00 63.174 71.518 71.129 -—74.881 OR -— 96.337 -74.962 —76.185 13.265 
400.00 68.168 90.456 Weer — 68.287 6.711 — 104.469 —73.198 — 76.868 10.038 
500.00 71.086 106.003 78.635 —61.314 13.684 —114.315 -—71.814 -—77.954 8.144 
600.00 73.187 119.157 84.320 —54.096 20.902 — 125.590 —70.860 -—79.279 6.902 
700.00 74.903 130.571 90.130 — 46.689 28.309 — 138.089 -—70.318 — 80.731 6.024 
800.00 76.413 140.674 95.829 — 39.122 35.876 — 151.661 —70.148 — 82.234 5.369 
900.00 77,803 149.755 101.324 —31.410 43.588 — 166.190 -71.093 — 83.658 4.855 
1000.00 79.119 158.021 106.587 — 23.564 51.434 — 181.585 -71.251 — 85.045 4.442 

References 

Phase H/S Cp 

SOL Nb1/Ku4 e 

SrCO3 STRONTIUM CARBONATE 147.629 

Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log Ky; 
[ K ] J/(K mol) [ kJ / mol ] [ - 

SOL-A 298.15 84.315 97.069 97.069 -—1219.845 0.000 -1248.786 -1219.845 -1138.724 199.500 
300.00 84.578 97.591 97.070 -—1219.689 0.156 -1248.966 -1219.836  -1138.220 198.182 
400.00 95.067 123.502 100.532 -1210.657 9.188  -—1260.058 -1219.054 -—1111.121 145.098 
500.00 101.845 145.483 107.381 -1200.794 19.051 -1273.535 -1218.036 -1084.254 113.271 
600.00 107.163 164.536 115.354 -1190.336 29.509 -1289.057 -1217.001  -1057.595 92.072 
700.00 111.792 181.409 123.607 -1179.384 40.461 -1306.370 -1216.018 -1031.106 76.942 
800.00 116.053 196.618 131.798 -1167.989 51.856 -1325.284 -1215.102 -1004.753 65.604 
900.00 120.101 210.523 139.784 -1156.180 63.665  -1345.650 -—1215.025 -—978.431 56.787 
1000.00 124.015 223.380 147.508  -1143.973 75.872 -1367.353 -—1213.896 —952.201 49.738 
1100.00 127.844 235.380 154.957  -1131.380 88.465 -1390.298 -—1219.827 —925.745 43.960 
1197.00 131.500 246.336 161.922 -1118.801 101.044 -1413.666 -—1217.998 — 899.889 39.269 

16.429 19.665 

SOL-B 1197.00 142.256 262.765 161.922 -1099.136 120.709 -1413.666 -—1198.333 — 899.889 39.269 
1200.00 142.256 263.121 162.175 -1098.710 121.1385 -1414.455 -—1198.240 — 899.141 39.139 
1300.00 142.256 274.508 170.384 -1084.484 135.361 -—1441.344 -1195.195 — 874.341 35.131 
1400.00 142.256 285.050 178.202 -1070.258 149.587 -1469.328 —1192.233 — 849.771 31.705 

References 

Phase In C, 


SOL-A St1 
SOL-B St1 


St1 


] 


] 


123.073 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase ys 


GAS Jal 


———— 


Jat 


STRONTIUM MONOCHLORIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


252.279 
252.503 
263.028 
UNAS, 
278.085 
283.857 
288.874 
293.311 
297.290 
300.897 
304.195 
307.235 
310.054 
312.683 
315.146 
317.465 
319.654 
321.728 
323.699 
325.577 
327.372 
329.092 
330.743 
332.332 
333.864 
335.345 
336.777 
338.165 
339.513 


H H-H298 


G 


292.279 
252.280 
263.7111 
256.430 
259.489 
262.568 
265.550 
268.393 
271.087 
273.635 
276.047 
278.330 
280.497 
282.556 
284.517 
286.387 
288.175 
289.887 
291.529 
293.106 
294.623 
296.084 
297.494 
298.856 
300.173 
301.449 
302.685 
303.885 
305.050 


] 


[ 


— 123.846 0.000 
= 123.779 0.067 
= 40) IS) 3.727 
—116.416 7.430 
= 120000 sa 1 Lov 
-108.944 14.902 
=O Dq Sen G-009 
—101.419 22.427 
-97.643 26.203 
= JS COG Jol 
-90.068 33.778 
-—86.270 37.576 
—82.466 41.380 
SHISS 44511 
-74.838 49.008 
-71.014 52.832 
-67.184 56.662 
-63.348 60.498 
-59.506 64.340 
Seles) (ae S10) 
—51.798 72.048 
SU SPS) TASES) 
-44.049 79.797 
-—40.156 83.690 
—36.249 87.597 
—O2.02/8 91-519 
— 28.388 95.458 
-—24.432 99.414 
—20.457 103.389 


kJ / mol 


— 199.063 
— 199.530 
— 225.330 
— 252.061 
— 279.540 
— 307.644 
— 336.286 
— 365.399 
— 394.933 
—424 845 
— 455.102 
— 485.675 
—516.542 
— 547.680 
— 579.073 
—610.704 
— 642.561 
— 674.631 
—706.904 
— 739.368 
—772.016 
— 804.840 
— 837.832 
— 870.986 
— 904.297 
SQ 1a 
— 971.364 
=1005. 1h 
—1038.996 


AH, AG; 
—123.846  -149.198 
-— 123.860 —-—149.355 
-—124.690 —-157.733 
= WANS) = —alteleytstsh, 
-126.893 -173.809 
=—128.299| ~ —1$1.920 
SIAR) Sis MOTs 
— 32.020 190.207, 
- 134.486 -—203.172 
— 143.649 —209.600 
-145.255 -215.524 
—146.858  —221.315 
—148.459 —226.983 
—150.057 -232.536 
=151.608. *) —237.062 
—290.182 —-—244.624 
— 290.342 -—241.939 
-—290.503 —239.246 
—290.665 —236.544 
—290.828 —-—233.834 
— 290.991 —231.116 
—291.154 —228.390 
—29il.31 9 =225.6508 
SEAM SRI 
—291.6386  —-—220.174 
SPRINTS) SVT Ye 
—291.947  -214.665 
—292,099 —211.902 
—292.248  -209.134 


1420 


SrCl2 


Phase 


SOL 


LIQ 


= 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1147.00 


1147.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2329.00 


References 


Phase 


SOL 
LIQ 


inl eS} 


Nb1,Ja1 
Jal 


[——— 


Cy 


(91992 
75,655 
78.890 
81.319 
83.660 
86.579 
90.793 
96.977 
105.826 
123.010 
131.086 


104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 
104.600 


Cp 


Jal 
Jat 


J /(K mol) 


114.809 
115.277 
137.503 
155.377 
170.406 
183.511 
195.347 
206.372 
217.024 
227.916 
233.231 

14.142 
247.373 
252.098 
260.470 
268.222 
275.438 
282.189 
288.530 
294.509 
300.165 
305.530 
310.633 
315.499 
320.149 


STRONTIUM CHLORIDE 


S —(G-H298)/T H H-H298 G 

I il kJ / mol 
114.809 -—828.850 0.000 -863.080 
114.810 -828.710 0.140  -—863.293 
117.819 -820.976 7.874 —875.977 
123.600 -812.962 15.888  -890.650 
130.181 -804.715 24135  -906.959 
136.882 -796.210 32.640 -924.668 
143.461 -787.341 41.509 -943.619 
149.844 -777.975 50.875 -963.710 
156.031  -767.857 60.993 -984.881 
162.066 -756.415 72.435 -1007.123 
164.873 -750.444 78.406 -1017.960 

16.221 

164.873 -734.223 94627 -1017.960 
168.622 -728.679 100.171 -1031.196 
175.370 -718.219 110.631 -1056.830 
181.728 -707.759 121.091 -1083.270 
187.738  -—697.299 131.551 -1110.457 
193.432  -686.839 142.011 -1138.342 
198.842  -676.379 152.471 -1166.881 
203.992 -665.919 162.931 -1196.036 
208.906 -655.459 173.391 -1225.772 
213.605 -644.999 183.851 -1256.059 
218.105  -634.539 194.311 -1286.869 
222.422 -624.079 204.771 -1318.178 
226.571 — 613.619. 215.231 =1349.962 
227.744 -610.586 218.264 -1359.266 


321.460 


Remarks 


Kul 


BPT= 2329., L= 248.15 kJ 


AH; AG 
~828.850  -779.954 
-828.822 -779.651 
= 827,012» —763:467 
-825.794  -747.707 
3304067) = 762281 
~822.767  -717.008 
-821.153  -702.008 
~820.103  -687.141 
-817.492  -672.499 
~820.875  -657.824 
~818.324  -650.910 
-802.103  -650.910 
~800.418  -643.962 
-797.245  -631.053 
-~794.081  -618.388 
~790.924  -605.948 
~787.775  -593.719 
-921.569  -582.982 
-917.005  -563.197 
~912.450  -543.665 
~907.907  -524.373 
-903.376  -505.308 
-898.858  —-486.458 
-894.354  -467.813 
~893.050  -462.443 


158.525 


log Ky 
[ = 


136.645 
135.749 
99.701 
78.112 
63.746 
53.504 
45.836 
39.881 
35.128 
31.237 
29.643 


29.643 
28.031 
25.356 
23.072 
21.101 
19.383 
17.913 
16.344 
14.946 
13.695 
12.569 
11.550 
10.624 
10.372 


] 


158.525 


Phase W 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Al As 


GAS Jat 


_—— 


Jal 


STRONTIUM CHLORIDE (GAS) 


S  ~(G-+H298)/T 


J/(K mol) 


316.336 
316.681 
332.890 
345.623 
356.093 
364.979 
372.695 
379.512 
385.616 
391.143 
396.191 
400.838 
405.141 
409.149 
412.899 
416.422 
419.744 
422.887 
425.869 
428.706 
431.411 
433.996 
436.471 
438.845 
441.126 
443.322 
445.437 
447.478 
449.450 


H H-H298 G 

Ip | kJ / mol 
316.336 —473.210 0.000 —567.526 
316.337 — 473.107 0.103 —568.111 
318.540 — 467.470 5.740 —600.626 
322.729 — 461.763 11.447 — 634.575 
327.443 — 456.020 17.190 — 669.676 
332.187 — 450.255 22.955 —705.741 
336.779 —444 477 28.733 — 742.633 
Sato — 438.689 34.521 —780.250 
345.302 —432.895 40.315 —818.512 
349.222 —427.097 46.113 — 857.354 
352.928 —421.295 51.915 — 896.724 
356.437 — 415.490 57.720 — 936.579 
359.764 — 409.683 63.527 — 976.880 
362.925 -403.874 69.336 -1017.597 
365.932 —398.064 75.146 -1058.701 
368.800 -392.252 80.958 -1100.169 
371.538 — 386.440 86.770  -1141.979 
374.159 — 380.627 92.583 -1184.112 
376.671 —374.813 98.397 -1226.551 
379.081 -—368.999 104.211 -1269.281 
381.399 -—363.184 110.026 -1312.288 
383.630 -—357.369 115.841  -1355.559 
385.781 —351.553 121.657 -—1399.083 
387.856 -345.737 127.473  -1442.850 
389.861 —339.921 133.289 -1486.849 
391.801 —334.104 139.106 -1531.072 
393.679 —328.287 144.923 -1575.511 
395.499 -—322.470 150.740 -1620.157 
397.265 -—316.653 156.557 -1665.004 


AH AG; 
—473.210 -484.399 
-—473.219  -484.469 
—473.806 -—488.136 
-—474.596  -491.631 
—475.592 -—494.948 
-476.812  —498.081 
— 478.288  —501.022 
— 480.818 —503.681 
— 482.531 —506.129 
—49 1-907 ~~ —508:055 
— 493.033 -—509.490 
-494.516  -510.801 
-—496.004 -—511.998 
—497.499 —513.088 
-—498.999 -514.079 
— 637.443 —-516.270 
—637.525  —509.140 
—637.618 —502.005 
— 637.721 — 494.865 
—637.835  —487.719 
-—637.962 —480.568 
—638.103 —473.410 
—638.258 —466.247 
—638.428 —-—459.076 
—638.615 -—451.898 
—638.820 —-—444.713 
-—639.043  —437.520 
-639.286 -430.318 
—639.549  —423.108 


1421 


SrCl2{g] 


log Ky 


1422 


SrF2 


Phase 


SOS 


SOL 2 


SOL-3 


LIQ 


r 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1421.00 


1421.00 
1484.00 


1484.00 
1500.00 
1600.00 
1700.00 
1750.00 


1750.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2759.00 


References 


Phase 


SOL=1 
SOL-2 
SOL=3 
LIQ 


H/S 


Ja1,Nb1 
Jat 
Jat 
Jal 


Cy 


69.991 
70.097 
74.727 
77.320 
78.826 
TOSS 
80.960 
82.332 
85.799 
SONS 
97.089 
108.780 
143.930 
165.268 


165.268 
165.268 


165.268 
154.808 
125.938 
113.805 
107.738 


99.048 
99.048 
99.048 
99.048 
99.048 
99.048 
99.048 
99.048 
99.048 
99.048 
99.048 
99.048 


J/(K mol) 


82.132 
82.565 
103.422 
120.404 
134.645 
146.880 
157.618 
167.188 
176.036 
184.407 
192.523 
200.717 
209.387 
211.682 
0.000 
211.682 
218.851 
0.000 
218.851 
220.568 
229.637 
236.908 
240.120 
16.956 
257.076 
259.866 
265.221 
270.302 
275.134 
279.742 
284.145 
288.360 
292.403 
296.288 
300.026 


STRONTIUM FLUORIDE 


S  -~(G-H298)/T H H-H298 G 
eat kJ / mol 
82.132 -1217.126 0.000 -1241.614 
82.133 -1216.996 0.130 -1241.766 
84.945 -1209.735 7.391 -1251.104 
90.392 -1202.120 15.006 -1262.322 
96.613 -1194.307 22.819 -1275.094 
102.941 -1186.369 30.757 -1289.184 
109.118 -1178.325 38.801 -1304.420 
115.047 -1170.199 46.927 -1320.668 
120.708 -1161.798 55.328 -1337.834 
126.121 -1153.012 64.114 -1355.860 
131.318 -1143.679 73.447 -1374.707 
136.339 -1133.435 83.691 -1394.367 
141.236 -1121.714 95.412 -1414.856 
142.259 -1118.476 98.650 -1419.277 
0.000 
142.259 -1118.476 98.650 -1419.277 
145.360 -1108.064 109.062 -1432.840 
0.000 
145.360 -1108.064 109.062 -1432.840 
146.153 -1105.504 111.622 -1436.355 
151.100 -1091.467 125.659 -1458.886 
155.940 -1079.479 137.647 -1482.223 
158.299 -1073.941 143.185 -1494.150 
29.673 
158.299 -1044.268 172.858 -1494.150 
161.082 -1039.315 177.811 -1507.074 
166.424 -1029.411 187.715 -1533.331 
171.491 -1019.506 197.620 -1560.109 
176.313 -1009.601 207.525 -1587.383 
180.910  -999.696 217.430 -1615.128 
185.304  -989.791 227.335 -1643.324 
189.510  -979.887 237.239 -1671.951 
193.546  -969.982 247.144 -1700.991 
197.423  -960.077 257.049 -1730.426 
201.155  -950.172 266.954 -1760.243 
203.292  -944.329 272.797 -1778.008 


302.167 


Remarks 


BPT= 2759., L= 319.7 kJ 


AH; AG; 
-1217.126 -1164.546 
—1217.104 -1164.220 
—1215.813 -1146.783 
-1214.487 -1129.680 
=1213.251 —1112.837 
—1212.171 -1096.189 
—1211.282 -—1079.683 
—1211.396 -1063.195 
-—1210.440 -1046.776 
—1216.432 -1030.119 
—1214.341 -1013.269 
=1211.358  -—996.626 
-1206.915 -980.252 
-—1205.207 -976.865 
=—1205.207  — 976/865 
—1199.389  -966.868 
-1199.389 —-966.868 
=1197.996 -—964.369 
=O 2600uee = 949.029 
—1323.529  —935.334 
—1320.938 —923.955 
ANA =e 
=1260.200 — —Jta ace 
= 11200:200 me OO Caen 
—1281.289 —-—872.164 
271.322) © —8ole805 
—1273.370  —831.635 
— 1269.431 — 811.645 
=1265.508 —791.825 
—1261.600 —-772.169 
= 1257-107) = 752.668 
— 1253.831 — 733.317 
2125 51 —721.968 


125.697, 


log Ky 
[ = 


204.024 
202.709 
149.755 
118.017 
96.881 
81.799 
70.496 
61.706 
54.678 
48.916 
44.106 
40.045 
36.574 
35.909 


35.909 
34.032 


34.032 
33.582 
30.983 
28.739 
PICS, 


27.579 
26.509 
24.543 
ETS 
21.187 
19.746 
18.433 
17.234 
16.134 
15.121 
14.187 
13.669 


] 


89.636 

Phase MW 
[K] 

SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 

References 

Phase al 1S 

SOL Nb1 


= 


Cy 


40.208 
40.250 
42.509 
44.769 
47.028 
49.288 
51.547 
53.806 
56.066 


STRONTIUM HYDRIDE 


S —(G-H298)/T H H-H298 G 

J/(K mol) | I kJ / mol 
49.790 49.790  -—180.330 0.000 -195.175 
50.038 49.790  -—180.256 0.074  -195.267 
61.927 51.396  -—176.118 4.212 -200.888 
71.656 54.5038 -—171.754 8.576  —-—207.581 
80.018 58.074 -167.164 13.166  -215.174 
87.437 61.748  -162.348 17.982  -223.554 
94.166 65.386 -157.306 23.024 -232.639 
100.367 68.933  -152.0389 28.291 — 242.369 
106.153 72.368  -146.545 33.785 -—252.698 


AHy AG; 
-180.330 -139.609 
-180.358 -—139.356 
—181.883 —125.458 
—183.367  -—111.179 
— 184.811 — 96.605 
— 186.241 —81.791 
— 187.701 — 66.770 
SEE —51.483 
ORCI — 36.022 


1424 


Srl2 


Phase ¥ 


rie 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
811.00 


LIQ 811.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2178.00 


References 


Phase nS 


SOL Jat 
LIQ Jal 


Cp 


77.963 
78.013 
80.762 
83.510 
86.258 
89.006 
91.754 
92.056 


110.039 
110.039 
110.039 
110.039 
110.039 
110.039 
110.039 
110.039 
110.039 
110.039 
110.039 
110.039 
110.039 
110.039 
110.039 


Cp 


Jat 
Jat 


STRONTIUM IODIDE 

S —(G—-H298)/T H H-H298 G 
J/(K mol) | kJ / mol 
159.118 159.118 — 561.493 0.000 — 608.934 
159.600 159.119 — 561.349 0.144 — 609.229 
182.419 162.212 — 553.410 8.083 — 626.378 
200.736 168.143 — 545.196 16.297 — 645.564 
216.205 174.896 —536.708 24.785 — 666.431 
229.708 181.782 —527.945 33.548 — 688.740 
241.772 188.540 -—518.907 42.586 —712.325 
243.028 189.270 —517.896 43.597 -714,991 
24.248 19.665 
267.275 189.270 — 498.231 63.262 —714.991 
278.733 197.560 -—488.437 73.056 — 739.297 
290.327 206.268 -—477.4383 84.060 —767.761 
300.815 214.394 — 466.429 95.064 —797.326 
310.390 222.000 —455.425 106.068 — 827.893 
319.198 229.143 —444.422 117.071 — 859.378 
SPT) Shey 235.870 —433.418 128.075 —891.711 
334.944 242.225 —422.414 139.079 — 924.830 
342.046 248.244 —411.410 150.083 — 958.683 
348.717 253.960 -—400.406 161.087 =993:225 
355.007 259.401 —389.402 172.091 -1028.414 
360.956 264.591 —378.398 183.095 -1064.215 
366.601 269.551 —367.394 194.099 -1100.595 
371.969 274.301 —356.390 205.103 -1137.526 
375.982 277.871 —347.807 213.686 -1166.697 
Remarks 

Ja2 BPT= 2178., L= 189.74 kJ 


AH AG; 
-561.493 -—557.702 
-561.499 -557.679 
=5S/ {Moo © © 0004008 
— 620.861 — 546.125 
-619.228  -531.329 
—617.536 - -—516:813 
-615.819 -502.541 
-615.630 -—500.985 
- 595.965  —=—500.995 
— 593.721 — 490.643 
=590.271 — 479.375 
-594.132  -468.101 
-590.444 —456.807 
-586.763 -445.820 
-—583.087 -435.116 
-579.418  —424.674 
-575.755 —414.478 
-709.034 —405.805 
-703.953  -—388.114 
— 698.881 — 370.706 
=—693:819 ~ =353.565 
—688.767 -—336.676 
- 684.835  -323.671 


341.429 


log. Ks 


341.429 


Phase W 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase AAS 


GAS Jat 


=== 


Cp 


61.396 
61.408 
61.815 
62.007 
62.113 
62.177 
62.219 
62.248 
62.268 
62.284 
62.295 
62.304 
62.312 
62.317 
62.322 
62.326 
62.329 
62.332 
62.335 
62.337 
62.338 
62.340 
62.341 
62.342 
62.343 
62.344 
62.345 
62.346 
62.347 


Jat 


STRONTIUM IODIDE (GAS) 


S  ~(G-H298)/T 


J/(K mol) 


339.557 
339.937 
357.667 
371.484 
382.799 
392.379 
400.684 
408.015 
414.574 
420.510 
425.930 
430.916 
435.534 
439.833 
443.855 
447.633 
451.196 
454.566 
457.763 
460.805 
463.705 
466.476 
469.129 
471.674 
474.119 
476.472 
478.739 
480.927 
483.041 


H H-H298 G 

lan kJ / mol 
339.557 — 274.889 0.000 —376.128 
339.559 —274.775 0.114 —376.757 
341.973 — 268.611 6.278 — 411.678 
346.544 — 262.419 12.470 — 448.161 
351.672 — 256.213 18.676 — 485.892 
356.821 —249.998 24.891 — 524.663 
361.796 — 243.778 31.111 — 564.326 
366.532 — 237.555 37.334 —604.768 
371.014 — 231.329 43.560 — 645.903 
375.248 —225.101 49.788 — 687.662 
379.249 — 218.872 56.017 —729.988 
383.034 — 212.642 62.247 —772.833 
386.621 — 206.411 68.478 — 816.159 
390.027 —200.180 74.709 — 859.930 
393.267 -—193.948 80.941 —904.116 
396.355 — 187.716 87.173 —948.692 
399.304 -—181.483 93.406 — 993.636 
402.124 —175.250 99.689 -1038.925 
404.827 —169.016 105.873 -1084.543 
407.421 —162.783 112.106 -1130.473 
409.914 -—156.549 118.340 -1176.699 
412.313 -—150.315 124.574 -1223.209 
414.626 —144.081 130.808 -1269.991 
416.857 -—137.847 137.042 -1317.032 
419.013 —131.613 143.276 -1364.322 
421.098 —125.378 149.511 -1411.852 
423.116 -—119.144 155.745 -1459.614 
425.072 -112.909 161.980 -1507.598 
426.969 -—106.675 168.214 -1555.797 


AH AG; 
—274.889 -324.896 
214-920 eee OCU Ui 
—293.157 -341.089 
—338.084  -348.721 
—338.733  —350.791 
—339.589 -—352.736 
-—340.690 -—354.542 
-— 342.839  -—356.114 
-344.166 -357.517 
—352.804 -—358.437 
— 353.891 — 358.901 
—354.983 —359.275 
— 356.081 — 359.564 
—357.184 —-359.774 
000.200 ee = OO9 SiO 
-— 496.344 -361.272 
—496.034 -—353.336 
—495.733  -—345.416 
— 495.441 — 337.513 
—495.160  -329.623 
-—494.889  -—321.747 
-494.630 -—313.882 
— 494.383 —306.029 
—494149 —-—298.186 
—493.928 -290.352 
— 493.721 — 282.526 
—493.529  —-—274.708 
—493.353  —-—266.896 
—493.192  -259.090 


1425 


Srl2[g] 


log Kg 


SrMo04 STRONTIUM MOLYBDATE 247.558 

Phase 1 C, § —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol ] [ee 

SOL 298.15 117.075 128.867 128.867 -—1548.001 0.000 -—1586.423 -—1548.001 -1438.964 252.101 
300.00 117.447 129.593 128.869 -1547.784 0.217 -—1586.662 -—1547.987 -1438.288 250.428 
400.00 131.542 165.540 133.675 -—1535.255 12.746 -1601.471 -1546.610 -1401.902 183.070 
500.00 139.644 195.827 143.159 -1521.667 26.334 -1619.581 -1544.615 -1365.949 142.700 
600.00 145.386 221.818 154.154 -1507.403 40.598 -1640.494 -1542.392 -1330.422 115.824 
700.00 150.015 244.587 165.480 -1492.626 55.375 -1663.837 -1540.105 -1295.275 96.655 
800.00 154.050 264.887 176.660 -1477.419 70.582 -1689.329 -1537.841 -1260.454 82.299 
900.00 157.740 283.247 187.499 -1461.828 86.173 -1716.750 -1536.418 -1225.833 71.146 
1000.00 161.215 300.048 197.926 -1445.878 102.123  -1745.927 -1533.972 -1191.453 62.235 

References 

Phase In ES Cy 

SOL K7 K7 

Sr3N2 TRISTRONTIUM DINITRIDE 290.873 

Phase ili Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol ] [ - 

SOL 298.15 129.654 123.428 123.428 —391.204 0.000 -—428.004 -391.204 — 321.064 56.249 
300.00 129.704 124.230 123.430 —390.964 0.240 —428.233 -391.166 — 320.629 55.826 
400.00 132.424 161.916 128.550 —377.858 13.346 —442.624 -389.247 —297.412 38.838 
500.00 135.143 191.758 138.309 -—364.479 26.725 -—460.358 -387.586 — 274.651 28.693 
600.00 137.863 216.638 149.346 -—350.829 40.375 —480.812 -386.231 — 252.198 21.956 
700.00 140.582 238.094 160.526 -—336.907 54.297 -—503.572 -385.276 — 229.940 17.158 
800.00 143.302 257.043 171.429 -—322.713 68.491 —528.347 -384.838 — 207.786 13.567 
900.00 146.022 274.079 181.904 -—308.246 82.958 —554.917 -387.323 — 185.411 10.761 
1000.00 148.741 289.604 191.909 —293.508 97.696 —583.113 -387.121 — 162.985 8.513 
1100.00 151.461 303.909 201.449 -—278.498 112.706 —612.798 -408.622 — 139.537 6.626 
1200.00 154.180 317.204 210.547 —263.216 127.988 —643.861 -—407.232 —115.135 5.012 
1300.00 156.900 329.652 219.236 —247.662 143.542 -—676.210 -405.616 — 90.857 3.651 

References 

Phase Int 2S} Cy 


SOL Nb1/Ku1 


e 


] 


] 


103.619 


Phase 


SOL 


LIQ 


T 


[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
2938.00 


2938.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


References 


Phase 


SOL 
LIQ 


Hives 


Nb1,Ja1 
Jat 


—S 


STRONTIUM OXIDE 


S  ~(G-H298)/T H 


J/(K mol) 


OZ 

55.803 

69.326 

80.378 

89.731 

97.849 
105.030 
111.480 
117.342 
122.725 
127.706 
132.349 
136.702 
140.804 
144.687 
148.376 
151.893 
155.257 
158.483 
161.584 
164.572 
167.457 
170.247 
172,950 
175.573 
178.121 
180.601 
183.017 
183.919 

25.634 
209.553 
210.951 
213.146 
PD 2U2Z 
217.332 
219.330 
A CARCTAl 


Remarks 


Jat 


H-H298 G 


Ina! 


55.522 —§92:036 
DOW 238 S09 1952 
57.346 -—587.244 
60.881 — 582.287 
64,929) 5=5/7.195 
69.065 -571.888 
73.120  —566.508 
77.030 —561.032 
80.773  —555.466 
84.345 —-—549.819 
87.754 —544.093 
91.007 —538.292 
94.118  -—532.417 
97.095 —526.471 
99.949  —520.455 
102.690  -514.370 
105.326 -—508.216 
107.866 -—501.994 
MOS ieee 4008700 
112.685  —489.348 
114.976 -—482.925 
117.195  —476.435 
119.348  -—469.879 
121.438 —463.258 
123.470  —456.570 
125.447 —-449.816 
127.373 —442.997 
129:250|, -—436.112 
129.952 -—433.479 
79.312 

129.952  -—358.167 
131.611 — 354.016 
134.206 -347.322 
136.706 -340.628 
139.119 -333.933 
141.449 = -327.239 
143.702 -320.544 


MPT= 2938. 


kJ / mol 


0.000  -608.590 
0.084 -608.693 
4792 -614.974 
9.749 -622.476 
14.881 — 630.994 
20.148 -—640.382 
25.528 —650.532 
31.004 -—661.363 
36.570  -—672.809 
42.217 -—684.816 
47.943 —697.340 
53.744  —-710.346 
59:61 9m 17/23, 00 
65.565 —737.678 
71.581 —751.954 
77.666 —766.609 
83.820  —781.624 
90.042 -796.982 
96.331 — 812.670 
102.688 -—828.675 
109.1114 — 844.983 
115.601 — 861.586 
122.157 -878.472 
128.778  -895.632 
135.466 —-—913.059 
142.220 -930.744 
149.0389 -948.681 
155.924 -966.862 
158.557 -973.834 


233.869 —973.834 
238.020 -—986.870 
244.714 —1008.075 
251.408 -1029.497 
298.103 —1051.127 
264.797 -—1072.961 
271.492 -1094.992 


AHy AG, 
—592.036 —561.404 
= 0921020 mae OONECHG 
—5911.003) ) —o51:009 
—591.061 — 540.929 
—590.613  —530.946 
—590.281 —521.030 
SWI =o 
SHULE =i IE 
—590.868  —491.231 
—598.046 —480.923 
—597.609 -—470.294 
—597.114 -—459.704 
— 596.561 — 449.154 
—595.950 -—438.646 
—595.282 —-—428.181 
—731.494  —419.054 
—729.283 —400.738 
-—727.019  -—382.547 
—724.703 -364.477 
—722.336  -346.524 
-719.918  —328.684 
-717.451 —310.956 
-714.936 —293.336 
SWE SPTfsyisy2z 
—709.761 — 258.411 
-—707.103  -—241.102 
-—704.400 —223.892 
-701.650 -—206.779 
-700.593 —200.302 
— 625.281 — 200.302 
=623:709" =—A91.300 
=—621.190 —176.980 
-618.692 -162.690 
-616.215 -148.479 
—613.759 —134.342 
SOAs 1140) 27/7 


1427 


SrO2 STRONTIUM PEROXIDE 119.619 

Phase VW C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ie kJ / mol [=a 

SOL 298.15 69.036 58.994 58.994 — 633.458 0.000 —651.047 -633.458 —573.279 100.436 
300.00 69.134 59.422 58.996 — 633.330 0.128 —651.157 -—633.434 —572.905 99.752 
400.00 74.429 80.036 61.771 —626.152 7.306 —658.166 -631.983 —552.940 72.207 
500.00 79.724 97.213 67.186 —618.444 15.014 —667.051 -630.261 — 533.373 S.A 
600.00 85.019 112.216 73.465 —610.207 23.251 —677.537 -—628.287 —514.177 44.763 

References 

Phase H/S Cy 

SOL Nb1/e e 

SrAl204 STRONTIUM DIALUMINIUM TETRAOXIDE 205.581 

Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) [ kJ / mol ] [ - ] 

SOL-A 298.15 119.030 106.692 106.692 -2324.601 0.000 -—2356.411 —2324.601 -2200.618 385.539 
300.00 119.772 107.431 106.694  -2324.380 0.221 -—2356.609 —2324.628 -2199.848 383.028 
400.00 146.035 146.015 111.776 -2310.906 13.695 -2369.312 -—2324.866 -2158.164 281.827 
500.00 158.456 180.084 122.112 -2295.615 28.986 -—2385.657 —2323.901 -—2116.587 221.118 
600.00 165.429 209.644 134.294 -—2279.391 45.210 -—2405.178 -2322.610 -2075.244 180.666 
700.00 169.830 235.499 146.945 -2262.613 61.988  -—2427.462 -—2321.383 -2034.116 151.788 
800.00 172.859 258.385 159.472 -2245.470 79.131 -—2452.179 -—2320.467 -1993.146 130.139 
900.00 175.091 278.880 171.621 -—2228.068 96.533  -2479.060 —2320.844 -1952.181 113.302 
923.00 WSHS27/ 283.304 174.349  -2224035 100.566 -2485.525 -—2320.796 -1942.760 109.945 

2.086 1.925 

SOL-B 923.00 173.138 285.390 174.349 -2222110 102.491 -2485.525 —2318.871 -1942.760 109.945 
1000.00 175.393 299.352 183.4438 -2208.692 115.909 -2508.044 —2340.047 -1909.864 99.761 
1100.00 178.322 316.206 194.756 -2191.006 133.595 -2538.833 —2346.801 -—1866.520 88.634 
1200.00 181.251 331.847 205.536 -2173.028 151.573 -2571.244 -—2345.784 -1822.901 79.349 
1300.00 184.180 346.471 215.821 -2154.756 169.845 -2605.168 —2344.543 -1779.376 71.496 
1400.00 187.108 360.227 225.649 -2136.192 188.409 -2640.510 -—2343.069 -1735.955 64.769 
1500.00 190.037 373.236 235.058 -2117.334 207.267 -2677.189 —2341.359 -1692.648 58.943 
1600.00 192.966 385.594 244.084 -2098.184 226.417 -2715.135 -—2339.407 -1649.463 53.849 

References 

Phase In FS Cy 

SOL-A Nb1/e Kut 


SOL-B Ku 


104.627 


Phase al 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase Ad Ss 


GAS Jal 


[es 


Jat 


STRONTIUM MONOHYDROXIDE (GAS) 


S 


J/(K mol) 


246.505 
246.790 
260.505 
271.653 
281.002 
289.044 
296.101 
302.400 
308.098 
313.307 
318.110 
322.571 
326.738 
330.651 
334.338 
337.825 
341.133 
344.280 
347.282 
350.152 
352.902 
355.542 
358.081 
360.527 
362.887 
365.168 
367.374 
369.512 
371.585 


—(G-H298)/T H H-H298 G 

Pl kJ / mol 
246.505 —205.518 0.000 -—279.014 
246.506 — 205.433 0.085 —279.470 
248.355 — 200.658 4.860 — 304.860 
251.935 — 195.659 9.859 —331.486 
256.022 — 190.530 14.988 — 359.131 
260.178 — 185.312 20.206 — 387.643 
264.236 — 180.026 25.492 — 416.907 
268.133 — 174.677 30.841 — 446.838 
271.849 — 169.269 36.249 — 477.367 
275.385 — 163.804 41.714 -—508.441 
278.747 — 158.283 47.235 -—540.015 
281.949 — 152.710 52.808 -—572.052 
285.001 — 147.086 58.432 —604.519 
287.915 — 141.415 64.103 — 637.391 
290.702 — 135.701 69.817 —670.642 
293.373 — 129.950 75.568 —704.252 
295.935 — 124.162 81.356 —738.201 
298.397 -— 118.341 87.177 -772.473 
300.767 — 112.489 93.029 — 807.052 
303.051 — 106.606 98.912 — 841.925 
305.255 -100.695 104.823 —877.078 
307.384 -94.756 110.762 -—912.501 
309.444 -88.790 116.728 — 948.183 
311.439 -82.798 122.720 —984.115 
313.372 -—76.780 128.738 -—1020.286 
315.249 -—70.737 134.781 -1056.689 
317.071 —64.669 140.849 -1093.317 
318.843 —58.577 146.941 -1130.162 
320.566 —52.461 153.057 -1167.217 


AH AG; 
—205.518  —212.346 
-205.536 -212.388 
— 206.456 — 214.531 
—207.374 -216.445 
-208.393  —218.166 
—209.580 —219.704 
= 2 10:988 eee = 22lhor 
— 213.421 SNe 
210.0 = 2231022 
— 223.890  —223.396 
— 220 OOM oSeUS 
— 226.491 — 223.081 
SMA (TAY, = OOM TIA 
= 220.030 moc Ono 
— 230.299 —221.884 
— 368.491 — 222.614 
-—368.313  —214.038 
-—368.137  —205.472 
—367.962  —196.916 
-367.792 -188.368 
—SO/0COM =I GiOlts 
=367.465 —171.295 
—367.310 —162.769 
— 367.161 — 154.250 
-367.019 —145.736 
—366.884 -137.228 
—366.756 —128.724 
-366.636 -—120.225 
-—366.524 -—111.730 


1429 


SrOH{g] 


log Ky 


1430 


Sr(OH)2 


Phase 7 


oS el eae eae 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
783.15 


LIQ 783.15 
800.00 

900.00 

1000.00 

1100.00 

1200.00 

1300.00 

1400.00 

1500.00 


References 


Phase In| LS 


SOL Jat 
LIQ Jat 


Cp 


74,899 
75.145 
88.440 
101.737 
115.035 
128.334 
139.392 


157.737 
157.737 
157.737 
157.737 
157.737 
Oo 
157.737 
157.737 
157.737 


Cp 


Jat 
Jal 


STRONTIUM HYDROXIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) Ieel kJ. / mol 


97.069 97.069  -—968.889 0.000 -997.830 

97.533 97.070 “968,750 0;139:" =998.010 
120.971 WOO = —eh0}'5\7/1 8.318 -—1008.960 
142.135 106.481 Ahoy (Oley2 7s IORI, 
161.859 114.083  -940.224 28.665 -1037.339 
180.590 122.256 -928.055 40.834 -1054.468 
195.604 129.251 = JillOl924aeeo ll GOO mmc OOntar2 

26.840 21.020 
222.444 129.251 Si Cl0es Aisi) = OAD) 1/2 
225.802 131.249 -893.247 75.642 -1073.888 
244.381 142.807 -877.473 91.416 -1097.416 
261.000 53:0) |Oaun COl OSS men O71 00 Nan —aliliz2.099 
276.034 164.249 -845.926 122.963 -1149.563 
289.759 174.145 ©=830:152 138.737" =—1177.863 
302.385 183.530  -814.378 154.511 -1207.478 
314.074 192.442 -798.605 170.284 -1238.308 
324.957 200.918 -782.831 186.058 -1270.266 


Remarks 


Jal NDPT= 1017. 


AH; AG; 
-—968.889 -881.099 
-968.907 -880.554 
-969.362 -851.006 
-968.760 -821.465 
-967.114  -792.143 
-—964.447 —-763.178 
-961.472 -739.434 
-940.452 -—739.434 
=—939.477°  ~—735:119 
—934.675  -—709.833 
=929,132) » —685i148 
-—930.978 -—660.664 
-925.346  -636.339 
—SilOs/JORe 612401 
-914.309 -589.048 
-—908.899 —566.004 


121.635 


log K; 
[oe 


154.365 
153.318 
111.130 
85.818 
68.962 
56.949 
49.319 


49.319 
47.998 
41.198 
35.788 
31.372 
27.699 
24.610 
21.978 
19.710 


121.635 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase im LS 


GAS Jat 


————— 


Cy 


76.205 
76.359 
82.201 
85.307 
87.264 
88.710 
89.936 
91.090 
92.253 
93.332 
94.410 
95.436 
96.391 
97.271 
98.077 
98.815 
99.490 
100.108 
100.673 
101.191 
101.665 
102.099 
102.496 
102.858 
103.188 
103.487 
103.757 
104.000 
104.217 


STRONTIUM HYDROXIDE (GAS) 


S —(G—-H298)/T H H—-H298 G 
J/(K mol) Ll kJ / mol 
305.123 305.123 -595.802 0.000  -686.774 
305.595 305.124  -595.661 0.141 -687.339 
328.461 308.202 -587.698 8.104 -719.083 
347.169 314.183 -579.309 16.493  -752.894 
362.906 321.027 -570.674 25.128  -788.418 
376.471 328.001 -561.873 33.929 -825.403 
388.398 334.820 -552.940 42.862  -863.658 
399.058 341.376 -543.888 51.914 -903.040 
408.715 347.634  -534.721 61.081 — 943.436 
417.558 353.594  -525.442 70.360 -984.756 
425.725 359.269  -516.055 79.747 -1026.925 
433.323 364677 -506.562 89.240 -1069.882 
440.431 369.837 -496.970 98.832 -1113.574 
447.112 374.768 -487.286 108.516 -1157.954 
453.416 379.488 -477.518 118.284 -1202.983 
459.384 384.014  -467.673 128.129 -1248.626 
465.051 388.360 -457.757 138.045 -1294.850 
470.447 392.540 -447.777 148.025 -1341.627 
475.597 396.565 -437.738 158.064 -1388.931 
480.521 400.446 -427.644 168.158 -1436.739 
485.240 404.194  -417.501 178.301 -1485.029 
489.769 407.817 -407.312 188.490 -1533.781 
494.123 411.323 -397.082 198.720 -1582.977 
498.314 414.719 -386.814 208.988 -1632.600 
502.355 418.013  -376.512 219.290 -1682.635 
506.255 421.209 -366.178 229.624 -1733.066 
510.023 424314  -355.815 239.987 -1783.881 
513.669 427.333  -345.427 250.375 -1835.067 
517.198 430.270  -335.016 260.786  -1886.611 


1431 


Sr(OH)2/g] 
AH; AG; log Ky 
[ = 

—595.802 -570.044 99.869 
—595.818 -—569.884 99.226 
—596.489 -—561.129 73.276 
-597.007 -552.229 57.691 
-597.565 -543.222 47.292 
—598.265 -534.112 39.856 
-—599.170  -—524.889 34.272 
—601.090  -515.457 29.916 
—602.154 -505.885 26.425 
—610.494  -495.857 23.546 
—611.249  -485.402 21.129 
—611.974 -474.885 19.081 
—612.674 -464.313 17.324 
—613.354 -453.692 15.799 
—614.019 -443.026 14.463 
-751.611 — 433.614 IS S28) 
-750.830  -414.931 12.041 
-750.050 -396.291 10.895 
-—749.275  -877.692 9.864 
—748.508 -359.132 8.933 
-747.754  -340.608 8.087 
-747.015 -322.118 7.316 
—746.293 -303.659 6.609 
-745.591 — 285.231 5.960 
-744.911 — 266.830 5.361 
-744.255  -248.455 4.807 
—743.627  -230.103 4.293 
-743.026 -211.774 3.814 
—742.456 -193.465 3.369 


1432 


SrSiO3 STRONTIUM METASILICATE 163.704 

Phase il C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] ($$ IK ate) {i || kJ / mol [ - ] 

SOL 298.15 88.531 96.701 96.701 -—1633.898 0.000 -1662.729 -—1633.898 -1548.767 271.338 
300.00 88.957 97.250 96.702 -1633.734 0.164 -1662.909 -—1633.902 -1548.239 269.572 
400.00 104.303 125.236 100.414 -1623.969 9.929 -—1674.064 -—1633.473 -1519.721 198.455 
500.00 112.001 149.419 107.858 -1613.117 20.781 -—1687.827 -1632.414 -1491.399 155.805 
600.00 116.690 170.284 116.564 -1601.666 32.232  -1703.837 -—1631.183 -1463.310 127.392 
700.00 119.957 188.530 125.569 -1589.826 44.072  -1721.797 -1629.982 -1435.428 UO es! 
800.00 122.467 204.718 134.470  -1577.700 56.198 -1741.474 -1628.919 -1407.709 91.914 
900.00 124.536 219.265 143.097. -1565.347 68.551 -1762.686 -—1628.826 -1380.032 80.095 
1000.00 126.332 232.481 151.385 -1552.802 81.096 -—1785.283 -1627.849 -1352.440 70.644 
1100.00 127.949 244.599 159.316 -1540.087 93.811 -1809.145 -1634.124 -1324.598 62.900 
1200.00 129.444 255.797 166.895 -1527.216 106.682 -1834.172 -1632.791 -1296.517 56.436 
1300.00 130.854 266.214 174.1389 -1514.201 119.697 -1860.279 -—1631.406 -1268.550 50.971 

References 

Phase H/S Cy Remarks 

SOL Nb1,S5 $5 S5 MPT= 1853: 

Sr2Si04 STRONTIUM ORTHOSILICATE 267.323 

Phase rr C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] (__—— ey UK io) 1 I kJ / mol ] | 

SOL 298.15 143.258 153.101 153.101 -—2304.497 0.000 -2350.144 -—2304.497 -—2188.996 383.503 
300.00 143.721 153.988 153.104 -2304.232 0.265 -2350.428 -—2304.476 -2188.279 381.013 
400.00 161.097 198.008 158.987 -2288.889 15.608 -—2368.092 -2302.711 -—2149.784 280.733 
500.00 170.824 235.082 170.601 -—2272.256 32.241 -2389.797 -—2300.327 -—2111.822 220.621 
600.00 177.542 266.850 184.058  -—2254.822 49.675 -2414.932 -—2297.796 -—2074.358 180.589 
700.00 182.838 294.629 197.911 -2236.794 67.703 -—2443.035 -—2295.344 -2037.315 152.026 
800.00 187.377 319.346 211.574 -2218.279 86.218  -—2473.756 —2293.108 -—2000.609 130.626 
900.00 191.476 341.656 224.808 -2199.333 105.164  -2506.824 -—2292.718 -—1964.006 113.988 
1000.00 195.301 362.030 237.526 -2179.993 124.504 -2542.023 —2290.442 -—1927.603 100.688 
1100.00 198.947 380.816 249.709 -2160.279 144.218 -2579.177 —2302.544 -1890.737 89.784 
1200.00 202.472 398.279 261.371 -2140.207 164.290 -2618.142 -—2299.298 -—1853.441 80.678 

References 

Phase H/S Cy 

SOL Nb1 S5 


183.498 


Phase Wh 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2313.00 


References 
Phase eS 


SOL Nb1 


C 


98.371 

98.738 
111.845 
118.226 
12 Vee 
124.443 
126.261 
127.691 
128.881 
129.914 
130.840 
131.690 
132.486 
133.241 
133.966 
134.666 
135.348 
136.015 
136.671 
137.316 
137.954 
138.585 
138.667 


STRONTIUM TITANIUM TRIOXIDE 


S 


108.801 
109.410 
139.869 
165.583 
187.495 
206.493 
223.234 
238.191 
251.708 
264.041 
275.385 
285.892 
295.681 
304.847 
313.470 
321.612 
329.329 
336.665 
343.658 
350.342 
356.745 
362.891 
363.672 


Remarks 


Tk1 


—(G—-H298)/T H 
J/(K mol) 


H-H298 


G AHy 


ihe 


108.801 -1672.391 
108.803 -1672.209 
112.866 -1661.590 
120.910 -1650.054 
130.228 -1638.031 
139.796 —1625.703 
149.200 -1613.164 
158.272 -1600.464 
166.950 -1587.634 
175.224 -1574.693 
183.105 -—1561.654 
190.612 -1548.527 
197.771 —1535.318 
204.607 —1522.032 
211.145 -—1508.671 
217.405 -—1495.239 
223.411 -—1481.738 
229.180 -—1468.170 
234.731 -—1454.536 
240.078 -—1440.836 
245.236 -—1427.073 
250.219 -1413.246 
250.855 —1411.443 


MPT= 2313. 


0.000 
0.182 
10.801 
22.337 
34.360 
46.688 
59.227 
TAR92in 
84.757 
97.698 
110.737 
123.864 
137.073 
150.359 
163.720 
WAS 
190.653 
204.221 
217.855 
231.555 
245.318 
259.145 
260.948 


kJ / mol 


AG, 


—1704.830 —1672.391 
—1705.032 -1672.386 
=9717.538 —1671.569 
—1732.846 —1670.249 
-—1750.528 —1668.853 
-1770.248 -—1667.589 
SAD oih Sis slonsyAs 
—1814.836 -—1666.655 
— 1839.341 —1665.977 
—1865.138 -—1672.677 
—1892.117 -—1675.888 
—1920.187 -—1674.636 
-—1949.271 -1673.411 
=1979:302 —1672.218 
—2010.222 -—1671.067 
—2041.980 -1806.902 
—2074.531 -—1804.428 
—2107.833 -—1802.019 
—2141.852 -—1813.813 
—2176.555 —1811.444 
—2211.911 —1809.051 
—2247.895 -1806.634 
—2252.618 —1806.318 


— 1587.308 
— 1586.780 
— 1558.344 
— 1530.186 
— 1502.305 
— 1474.650 
— 1447.160 
—1419.698 
= 1392205 
— 1364.606 
— 1336.516 
— 1308.286 
—1280.151 
—1252.103 
—1224.133 
=1197.528 
—1161.754 
—1126.116 
— 1090.158 
—1054.034 
—1018.023 

=9S2a2i 

—977.461 


1433 


SrTiO3 


log Ky 
[ oa 


278.090 
276.283 
203.499 
159.857 
130.787 
110.040 
94.490 
82.397 
72.726 
64.800 
58.177 
52.568 
47.763 
43.602 
39.964 
36.796 
33.713 
30.959 
28.472 
26.218 
24.171 
22.305 
22.074 


] 


1434 


Sr2TiO4 


Phase V 
[K] 


SOL-1 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1798.00 


SOL-2 1798.00 
1800.00 
1900.00 
2000.00 
2100.00 
2133.00 


References 


Phase A IS 


SOL-1 Nb1 
SOL-2 u 


Cp 


143.677 
144.157 
161.405 
169.955 
175.081 
178.590 
181.238 
183.385 
185.221 
186.853 
188.347 
189.744 
191.070 
192.343 
NOStOMe 
194.780 
195.935 


195.811 
195.811 
195.8114 
HO Stor 
195.8114 
195.8114 


DISTRONTIUM TITANIUM TETRAOXIDE 


S —(G-H298)/T H 


J/(K mol) 


159.000 
159.891 
204.058 
241.086 
212.509 
299.826 
323.854 
345.328 
364.747 
382.478 
398.801 
413.933 
428.043 
441.269 
453.723 
465.494 
476.443 
0.000 
476.443 
476.661 
487.248 
497.292 
506.845 
509.898 


Remarks 


Tk1 


H-H298 


ey 


159.000 -2287.401 
159.003 -—2287.135 
164.908 -2271.741 
176.547 -2255.131 
189.993 -2237.861 
203.779 -—2220.168 
Ze Slum C202 n/a 
230.368 —2183.937 
242.850 —2165.505 
254.749 —2146.900 
266.083 —-2128.139 
276.881 —2109.233 
287.180 -—2090.192 
MOG) — AO LOA 
306.425 —2051.725 
315.439 —2032.307 
323.918 —2013.162 

0.000 
323.918 -—2013.162 
324.088 —2012.770 
332.399 —1993.189 
340.395 -1973.608 
348.096 —1954.027 
SoU (Ome 04/2500 


MPT= 2133. 


0.000 
0.266 
15.660 
32.270 
49.540 
67.233 
85.230 
103.464 
121.896 
140.501 
159.262 
178.168 
197.209 
216.380 
235.676 
255.094 
274.239 


274.239 
274.631 
294.212 
313.793 
333.374 
339.836 


G AH; AG; 
kJ / mol 
—2334.807 -2287.401 -2170.099 
—2335.102 —2287.389  -2169.371 
—2353.364 -—2286.039 -2130.205 
—2375.674 -—2284.100 -2091.467 
—2401.397 -—2282.141 -2053.127 
—2430.046 -—2280.447 -2015.097 
—2461.254 -2279.193 -1977.281 
—2494.732 -—2280.033 -1939.430 
—2530.251 -—2279.250 -1901.628 
—2567.625 -—2293.111 -1863.201 
—2606.700 —2295.888 -1824.053 
—2647.346 -—2294.165 -1784.803 
—2689.453 -—2292.428  -1745.686 
—2732.925 -—2290.687 -1706.694 
—2777.681 —2288.948 -—1667.818 
—2823.647 -—2561.094 -1631.640 
—2869.806 -—2556.618 -1578.186 
—2869.806 -—2556.618 -1578.186 
—2870.760 —2556.527 -1577.098 
—2918.960 -—2552.063 -1522.808 
—2968.191 -—2561.883 -1468.304 
-—3018.402 -—2557.622 -1413.730 
-—3035.178 -—2556.228 -1395.765 


287.118 


log Ky 
[eal 


380.192 
377.721 
278.176 
218.494 
178.741 
150.368 
129.103 
112.562 
99.331 
88.476 
79.399 
71.714 
65.132 
59.432 
54.449 
50.134 
45.849 


45.849 
45.766 
41.865 
38.348 
35.165 
34.181 


654.114 


Phase i 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ALS 


SOL K7 


343.293 
344.508 
387.969 
409.281 
421.874 
430.351 
436.635 
441.642 
445.858 
449.556 
452.902 
455.999 
458.916 
461.700 
464.382 
466.987 
469.530 
472.024 
474.479 


TETRASTRONTIUM TRITITANIUM DECAOXIDE 


S —(G—-H298)/T H H-H298 G 
J/(K mol) i) I kJ / mol 


376.560 376.560 -5648.818 0.000 -5761.089 
378.687 376.567 -5648.182 0.636 -5761.788 
484.598 390.711 -5611.263 37.555 -5805.103 
3/73.697  418:651 —5571.295. 77.5238 =5858.143 
649.517 450.970 -5529.690 119.128 -5919.400 
715.223 =6 484.1382 9=-5487.055 161.7638  -5987.711 
773.116 516.709 -5443.692 205.126 -6062.185 
824.843 548.123 -5399.770 249.048 -6142.129 
871.599 578.170 -5355.390 293.428 —-—6226.988 
914.270 606.813 -5310.615 338.203 -6316.313 
953.532 634.092 -5265.490 383.328 -6409.729 
989.907 660.081  -5220.043 428.775 -6506.923 
1023.808 684.864 -—5174.296 474522 -6607.628 
1055.566 708.530 -—5128.265 520.553 -6711.613 
1085.449 731.163 -5081.960 566.858 -6818.679 
1113.681 752.841 -5035.391 613.427 -—6928.648 
1140.445 773.638 -—4988.564 660.254 -7041.366 
1165.898 793.619 -4941.486 707.332 -—7156.694 
1190.173 812.844 -4894.161 754.657 -7274.506 


1435 


Sr4Ti3010 
AH; AG; log K; 
- [ ea 

—5648.818 -5361.338 939.284 
—5648.791 -—5359.554 933.181 
—5645.520 -5263.557 687.350 
—5640.652 -—5168.615 539.962 
—5635.616 -5074.685 441.791 
—5631.104 -4981.564 371.729 
—5627.535 -4889.029 319.221 
—5628.247 -4796.551 278.385 
-—5625.822 -4704.273 245.726 
—5652.795 -4610.824 218.950 
—5661.706 -—4515.880 196.571 
-—5657.193 -4420.578 177.621 
—5652.718 -4325.622 161.391 
—5648.304 -4230.983 147.336 
-—5643.975 -4136.637 135.047 
—6187.504 -4047.737 124.372 
-—6177.701 -3922.152 113.818 
-—6168.059 -3797.108 104.390 
-—6200.990 -3671.232 95.883 


] 


1436 


SrZrO3 


Phase ly 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Fs S 


SOL Nb1 


[=== 


Cy 


103.391 
103.713 
115.442 
WA ar 
125.390 
128.205 
130.461 
132.391 
134.120 
U7 117 
137.224 
138.667 
140.065 
141.429 
142.767 
144.085 
145.388 
146.678 
147.958 


STRONTIUM ZIRCONIUM TRIOXIDE 


J/(K mol) 


115.102 
115.742 
147.402 
173.876 
196.396 
215.946 
233.217 
248.697 
262.737 
275.595 
287.470 
298.511 
308.838 
318.549 
327.719 
336.414 
344.687 
352.582 


AG; 


S —(G-H298)/T H H-H298 G AH; 
ih. lI kJ / mol 
115.102 =1767.301 0.000 -1801.619 —1767.301 
115.104 -1767.109 0.192 -1801.832 -1767.287 
119.341 -1756.077 11.224 -1815.037 -—1766.027 
127.676 -1744.201 23.100 -1831.139 -—1764.290 
137.300 -1731.843 35.458 -1849.681 -—1762.467 
147.169 -1719.157 48.144 -1870.320 —1760.737 
156.867 -1706.221 61.080 -1892.794 —1759.204 
166.225 -1693.076 74.225 -1916.903 —1758.707 
175.185 -1679.749 87.552 -1942.486 -—1757.394 
183.737 -1666.256 101.045 -1969.411 -1763.408 
191.893 -1652.609 114692 -1997.572 -—1765.600 
199.674 -1638.814 128.487 -2026.878 -1763.563 
207.107 -1624.877 142.424 -2057.251 -—1761.471 
214.216 -1610.802 156.499 -2088.625 —1759.336 
221.026 -1596.592 170.709 -2120.942 -—1757.168 
227.560 -1582.249 185.052 -2154.153 -1891.916 
233.839 -1567.775 199.526 -2188.211 —1888.286 
239.882 -1553.172 214.129 -2223.077 —1884.661 
245.708 -1538.440 228.861 -2258.716 —1881.052 


360.138 


Remarks 


Tk1 


TPT= 1003., 1133., 1408. / MPT= 3023. 


— 1681.679 
— 1681.148 
— 1652.602 
— 1624.442 
— 1596.644 
— 1569.146 
— 1541.883 
—1514.717 
—1487.677 
— 1460.418 
— 1432.719 
— 1405.061 
—Omfasoe 
— 1350.214 
— 1323.009 
—1297.236 
— 1262.360 
— 1227.685 
—1193.201 


226.842 


log K; 
eral 


294.623 
292.714 
215.808 
169.704 
139.000 
117.091 
100.675 
87.912 
77.708 
69.349 
62.365 
56.456 
51.397 
47.019 
43.192 
39.859 
36.633 
33.751 
31.163 


119.686 


Phase ‘1 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase Al 7 8 


SOL Jat 


(——_———= 


Jat 


STRONTIUM SULFIDE 


S —(G-H298)/T 


J/(K mol) 


68.199 

68.501 

82.684 

94.076 
103.656 
Wes 
119.201 
125.704 
131.592 
136.977 
141.941 
146.551 
150.859 
154.906 
158.726 
162.345 
165.787 
169.071 
We 
175.225 
178.123 
180.914 
183.610 
186.216 


H H-H298 G 

I~ kJ / mol 

68.199 -—468.608 0.000  -488.942 
68.200 -468.518 0.090  -489.068 
70.124 -—463.584 5.024 -496.657 
73.811 — 458.475 10.133 -—505.513 
78.008 | »=453:219) 15.389; 515.413 
82:276..- = 447.853" 20.755" “—526.201 
86.446 -442.404 26.204 -537.765 
90.453 -436.882 31.726 -550.016 
94.277 = ~—4312293 37.315) ~=562.865 
97.918  —425.643 42.965  -576.317 
101.382 —419.937 48.671 — 590.266 
104.681 -414.177 954.431 — 604.694 
107.828  -408.364 60.244  -619.567 
110.833 -402.498 66.110 -634.857 
1135708" —396:579" -72:029 —650!540 
116.463  -—390.609 77.999 -—666.595 
119.109 -384.587 84.021 — 683.003 
121.652 -378.514 90.094 -699.748 
124102 -372.389 96.219 . -716.813 
126.466 -366.212 102396  -734.186 
128.748  -359.984 108624  -—751.854 
130.956  -353.704 114.904 -769.807 
133.094  -347.371 121.237 -788.034 
135.167 -340.985 127.623 -806.526 


AH; AG; 
—468.608 -462.780 
-—468.610 -462.744 
-—471.013 -460.676 
—472.733  -457.916 
-—474.156  -—454.812 
-—475.409 -—451.490 
-—476.868 -—447.977 
—532.144  -443.032 
—532.156'  —4335129 
—539'419) | =422°3877 
—539.076 —412.298 
—538.685 —401.748 
—638:240) = —39 123i 
-—537.757  -380.746 
—§37.221 — 370.296 
SNchoris) oli. AI7AS: 
OO OM 422009 
—669.410  -324.657 
—667.262 -306.568 
—665.070 —288.587 
—662.836  -270.711 
—660/559!  =252'938 
—658.239 —235.265 
= 000/014) a= 2/2009 


1437 


1438 


SrS[g] 


Phase VT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase ives 


GAS Jal 


=== 


Jat 


J/(K mol) 


243.108 
243.327 
253.667 
261.833 
268.571 
274.301 
279.287 
283.704 
287.676 
291.296 
294.642 
Moll 
300.756 
303.623 
306.415 
309.158 
311.872 
314.570 
317.258 
319.933 
322.593 
325.230 
327.833 
330.393 
332.899 
335.343 
337.718 
340.017 


STRONTIUM SULFIDE (GAS) 


S  -~(G-H298)/T H H-H298 G 

ina kJ / mol 
243.108 108.198 0.000 35.715 
243.108 108.264 0.066 35.265 
244.513 111.860 3.662 10.393 
247.189 115.520 7.322  -15.396 
250.207 119.216 11.018  -41.926 
253.250 122.933 14.735  -69.077 
256.200 126.667 18469  -96.762 
259.015 130.418 22.220 -124.915 
261.686 134.188 25.990  -153.488 
264.215 137.986 29.788  -182.439 
266.613 141.832 33.634 -211.738 
268.891 145.750 37.552 241.360 
271.061 149.771 41.573 -271.288 
273.137 153.927 45.729  -301.508 
275.130 158.253 50.055  -332.010 
277.051 162.779 54.581  -362.789 
278.910 167.529 59.331 -393.841 
280.716 172.521 64.323 -425.163 
282.476 177.761 69.563 -456.755 
284.196 183.245 75.047 -488.614 
285.881 188.964 80.766 -520.741 
287.535 194.896 86.698  -553.132 
289.160 201.014 92.816  -585.785 
290.758 207.285 +=: 99.087 += - 618.697 
292.331 213.675 105.477 -651.862 
293.879 220.151 111.953 -685.275 
295.402 226.681 118.483 -718.929 
296.901 233.233 125.0385 -752.816 
298.376 239.780 131.582  -786.929 


342.236 


AH; AG; 
108.198 61.877 
108.172 61.590 
104.431 46.374 
101.263 32.201 

98.279 18.674 

95.378 5.634 

92.203 -6.974 

35.156 =17:932 

33.326 — 23.732 

24.210 =28.999 

22.693 — 33.769 

21.243 —38.415 

19.889 — 42.952 

18.668 — 47.397 

17.611 —51.766 

— 120.187 — 57.370 
= 1119S, — 53.696 
— 118.376 —50.073 
Se — 46.509 
= 1ikyos — 43.015 
— 113.888 — 39.598 
= 111.959 — 36.263 
— 109.854 —33.017 
— 107.607 — 29.861 
= N0s202 —26.797 
— 102.824 — 23.826 
— 100.355 — 20.945 

— 97.876 = 18.153 

— 95.416 — 15.446 


119.686 


log Kg 
[ = 


-— 10.841 
— 10.724 
— 6.056 
-3.364 
— 1.626 
— 0.420 
0.455 
1.041 
1.240 
1.377 
1.470 
1.544 
1.603 
1.651 
1.690 
1.763 
1.558 
1.377 
{2S 
1.070 
0.940 
0.824 
0.719 
0.624 
0.538 
0.461 
0.391 
0.327 
0.269 


] 


183.684 


Phase al 
[K] 


SOLE=1 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1429.00 


SOL-2 1429.00 
1500.00 
1600.00 
1700.00 
1800.00 
1878.00 


LIQ 1878.00 
1900.00 
2000.00 


References 


Phase nl eS 


SOL-1 Nb1 
SOL-2 Tk1 
LIQ Tk1 


—_—— 


Cp 


101.673 
101.776 
107.341 
112.905 
118.470 
124.035 
129.599 
135.164 
140.729 
146.294 
151.858 
157.423 
162.988 
164.601 


170.707 
170.707 


170.707 


170.707 
170.707 
170.707 


182.004 
182.004 
182.004 


Cp 


Lal,e 
e 
2) 


STRONTIUM SULFATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) teh kJ / mol 


121.754 121.754 -1458.957 0.000 -1495.258 
122.384 121.756 -1458.769 0.188 -1495.484 
152.425 125.815 -1448.313 10.644 -1509.283 
176.975 133.662 -1437.301 21.656 -1525.788 
198.052 142.677 -1425.732 33.225 -1544.563 
216.732 151.946 -1413.607 45.350 -1565.319 
233.658 161.118 -—1400.925 58.032  -1587.851 
249.244 170.055 -1387.687 71.270 -1612.006 
263.773 178.708 —1373.892 85.065 -—1637.665 
277.447 187.068 -—1359.541 99.416 -1664.732 
290.414 195.145 -1344.633 114324 -1693.131 
302,789) 202953 = 13291169) 129.5788) = 1722:799 
314.659 210.510 -1313.149 145.808 -1753.672 
318.017 212.658 —-1308.399 150.558 —-1762.846 
7.027 10.042 
325.045 212.658 -1298.357 160.600 -1762.846 
333.822 218175 —1286.237 172.720 —1786:220 
344.339 225.720 -1269.166 189.791 -1820.109 
354.688 233.005 -1252.095 206.862 -1855.066 
364.446 240.0389 -1235.024 223.933 -1891.027 
371.687 245.357 -1221.709 237.248 -1919.738 
19.160 35.982 
390.847 245.357 -1185.727 273.230 -1919.738 
392.967 247.054 -1181.723 277.234 -1928.360 
402.302 254.585 -1163.523 295.434 -1968.128 


AHy AG; 
-—1458.957 -1346.767 
—1458.969 -1346.071 
-—1461.793 -1308.256 
—1463.727 -1269.667 
—1465.157 -1230.710 
-1466.159 —1191.553 
—1467.060 -—1152.262 
—1521.431 -1111.629 
—1520.161 —1066.159 
—1525.741 -1020.488 
—1523.294 -974.660 
=—1520.365 —929.056 
-—1516.945  —883.696 
—1510, C00 mm O70r0G9 
—1505.818 —870.589 
—1502.693  -839.104 
—1498.339 -—795.007 
—1630.977 ~—752.476 
-—1625.299 -—700.963 
-—1620.909 -—661.003 
—1584.927 -661.003 
—1583.446 —-650.188 
—1576.747 —-601.243 


1439 


SrSO4 


log Ky 
[ = 


235.948 
234.372 
170.841 
132.6414 
107.143 
88.915 
79.235 
64.517 
55.690 
48.459 
42.426 
37.330 
32.971 
31.823 


31.823 
29.220 
25.954 
23.121 
20.341 
18.385 


18.385 
17.875 
15.703 


] 


1440 


SrwO4 


Phase T 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1100.00 


References 
Phase ids 


SOL Nb1 


—= 


Cp 


IZ5r oi 
125.583 
129.055 
132.528 
136.001 
139.474 
142.946 
146.419 
149.892 
153.365 


STRONTIUM TUNGSTATE 


S  -(G-+H298)/T H H-H298 G 
J/(K mol) al kJ / mol 


138.001 138.001 -1639.701 0.000 -1680.846 
138.778 138.003 -1639.469 0.232 —1681.102 
175.381 142.971 -1626.737 12.964 -1696.889 
204.552 152.465 -1613.658 26.043 -1715.934 
229.022 163.239 -1600.231 39.470 -1737.644 
250.247 = 174.185 9=-1586.457 53.244 —-1761.630 
269.098 184.892 -1572.336 67.365 —-1787.615 
286.135 195.210 -1557.868 81.833 —-—1815.390 
301.742 205.093 -1543.053 96.648 -—1844.794 
316.191 214.544 -1527.890 111.811 -—1875.700 


Remarks 


Ku1,Tk1 MPT= 1808. 


AH; AG; 
—1639.701 -1532.175 
—1639.672 -1531.508 
—1638.104 -1495.690 
—1636.583 -1460.264 
—1635.138 -1425.138 
—1633.782 -1390.246 
—1632.529 -1355.542 
= 1632752) = 13203909 
—1630.759 -—1286.399 
—1636.465 -—1251.688 


335.468 


log K; 
es) 


268.431 
266.659 
195.317 
152.553 
124.069 
103.741 
88.508 
76.664 
67.195 
59.438 


180.948 


Phase 


SOL 


LIQ 


[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3287.00 


3287.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 


——=—=—— 


C 


25.356 
25.375 
26.025 
26.276 
26.501 
26.748 
26.995 
27.242 
27.489 
27.736 
27.983 
28.359 
28.702 
29.055 
29.417 
29.784 
30.199 
30.636 
31.135 
31.684 
32.275 
32.899 
33.552 
34.229 
34.927 
35.853 
36.939 
38.201 
39.616 
41.451 
44 566 
48.206 


41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 


J/(K mol) 


41.505 
41.662 
49.066 
54.905 
59.714 
63.817 
67.405 
(OSS 
73.482 
76.114 
78.537 
80.794 
82.908 
84.900 
86.787 
88.581 
90.297 
91.941 
93.525 
9510577 
96.544 
SEES 
99.406 
100.790 
102.146 
103.481 
104.804 
106.122 
107.441 
108.766 
110.128 
111.370 
9.623 
120.993 
121.158 
122.408 
123.620 
124.799 
125.945 
127.061 
128.148 
129.207 
130.240 
131.249 
132.233 
133.195 


TANTALUM 
S  -(G-H298)/T H H-H298 G 

lt kJ / mol 
41.505 0.000 0.000 —12.375 
41.506 0.047 0.047 — 12.452 
42.511 2.622 2.622 — 17.004 
44.427 5.239 5,239 —22.213 
46.585 7.877 7.877 —27.951 
48.761 10.539 10.539 — 34.133 
50.872 WS 227 18 5227/ — 40.697 
52.890 15.938 15.938 — 47.601 
54.807 18.675 18.675 —54.807 
56.626 21.436 21.436 — 62.289 
58.352 24.222 24.222 —70.023 
59.993 27.041 27.041 -—77.991 
61.555 29.894 29.894 — 86.177 
63.045 32.782 32.782 — 94.568 
64.471 35.706 35.706 — 103.153 
65.837 38.666 38.666 — 111.922 
67.148 41.667 41.667 — 120.867 
68.410 44.708 44.708 — 129.979 
69.627 47.796 47.796 — 139.253 
70.801 50.937 50.937 — 148.683 
71.938 54.134 54.134 — 158.263 
73.039 57.393 57.393 — 167.990 
74.108 60.715 60.715 — 177.860 
75.148 64.104 64.104 — 187.870 
76.161 67.562 67.562 — 198.017 
77.148 aleaOik 71.101 — 208.299 
78.112 74.739 74.739 —218.713 
79.055 78.495 78.495 — 229.260 
79.979 82.384 82.384 — 239.938 
80.886 86.427 86.427 — 250.748 
81.779 90.718 90.718 — 261.692 
82.545 94.747 94.747 —271.327 

31.631 

82.545 126.378 126.378 SP ever 
82.697 126.922 126.922 -— 272.901 
83.847 Ciel OGw em oileOG — 285.079 
84.966 135.290 135.290 — 297.381 
86.056 139.474 139.474 — 309.802 
87.119 143.658 143.658 — 322.340 
88.155 147.842 147.842 — 334.990 
89.167 152.026 152.026 - 347.751 
90.155 156.210 156.210 — 360.619 
91.120 160.394 160.394 — 373.592 
92.063 164.578 164.578 — 386.666 
92.986 168.762 168.762 -— 399.841 
93.889 172.946 172.946 -—413.112 
94.773 AAAS O MMI OO -— 426.479 


134.135 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1441 


1442 


Ta TANTALUM [continued] 180.948 
Phase Ty Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] (=> I Inna) ih || kJ / mol ] [ - 

LIQ 4600.00 41.840 135.055 95.639 181.314 181.314 — 439.939 0.000 0.000 0.000 
4700.00 41.840 135.955 96.487 185.498 185.498 — 453.489 0.000 0.000 0.000 
4800.00 41.840 136.836 97.319 189.682 189.682 — 467.129 0.000 0.000 0.000 
4900.00 41.840 137.698 98.134 193.866 193.866 — 480.856 0.000 0.000 0.000 
5000.00 41.840 138.544 98.934 198.050 198.050 — 494.668 0.000 0.000 0.000 
5100.00 41.840 139°372 99.718 202.234 202.234 — 508.564 0.000 0.000 0.000 
5200.00 41.840 140.185 100.489 206.418 206.418 — 522.542 0.000 0.000 0.000 
5300.00 41.840 140.982 101.245 210.602 210.602 — 536.600 0.000 0.000 0.000 
5400.00 41.840 141.764 101.988 214.786 214.786 — 550.738 0.000 0.000 0.000 
5500.00 41.840 142.531 102.719 218.970 218.970 — 564.953 0.000 0.000 0.000 
5600.00 41.840 143.285 103.436 223.154 223.154 —579.244 0.000 0.000 0.000 
5700.00 41.840 144.026 104.142 227.338 227.338 — 593.609 0.000 0.000 0.000 
5726.00 41.840 144.216 104.324 228.426 228.426 — 597.356 0.000 0.000 0.000 

References 

Phase ad S C, Remarks 

SOL Hu Hu1 

LIQ Hut Hut Hu1 BRik=357265.G="/4on2. kd 


180.948 


Phase 


GAS 


é 
[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 


_——_— 


Cp 


20.863 
20.864 
21.232 
22.099 
23.209 
24.390 
25.556 
26.662 
27.685 


28.617 


29.456 
30.204 
30.865 
31.446 
31.955 
32.401 
32.791 
33.136 
33.444 
33.726 
33.991 
34.250 
34.512 
34.787 
35.086 
35.303 
35.547 
35.787 
36.026 
36.266 
36.506 
36.749 
36.995 
37.243 
37.493 
37.745 
S/ SES 
38.254 
38.509 
38.765 
39.019 
39.273 
39.524 
39.772 


J/(K mol) 


185.214 
185.343 
191.381 
196.205 
200.330 
203.996 
207.330 
210.404 
213.267 
215.950 
218.477 
220.865 
223.128 
225.278 
227.324 
229210 
231.138 
232.920 
234.628 
236.267 
237.842 
239.358 
240.821 
242.236 
243.606 
244.934 
246.222 
247.473 
248.691 
249.876 
251.031 
252.158 
253.259 
254.335 
255.387 
256.418 
257.428 
258.418 
259.390 
260.344 
261.281 
262.203 
263.108 


TANTALUM (GAS) 
S  -(G-H298)/T H H-H298 G 

] [ kJ / mol 
185.214 eM lsor 0.000 726.350 
185.214 781.610 0.039 726.007 
186.035 783.709 2.138 707.157 
187.601 785.873 4.302 687.770 
189.387 788.137 6.566 667.939 
191.216 790.517 8.946 647.719 
193.025 793.015 11.444 627.151 
194.788 795.626 14.055 606.262 
196.494 798.344 16.773 585.077 
198.142 801.160 19.589 563.615 
199.732 804.064 22.493 541.892 
201.267 807.048 25.477 519.924 
202.748 810.102 28.531 497.723 
204.179 813.218 31.647 475.302 
205.562 816.389 34.818 452.671 
206.900 819.607 38.036 429.841 
208.195 822.867 41.296 406.819 
209.450 826.164 44.593 383.616 
210.667 829.493 47.922 360.238 
211.847 832.852 51.281 336.692 
212.993 836.238 54.667 312.986 
214.107 839.650 58.079 289.126 
215.189 843.088 61.517 265.117 
216.243 846.553 64.982 240.963 
217.269 850.046 68.475 216.671 
218.269 853.564 71.993 192.244 
219.245 857.107 75.536 167.685 
220.197 860.673 79.102 143.000 
221.126 864.264 82.693 118.192 
222.035 867.879 86.308 93.263 
222.923 871.517 89.946 68.218 
223.792 875.180 93.609 43.058 
224.642 878.867 97.296 17.787 
225.475 882.579 101.008 -7.593 
226.292 886.316 104.745 — 33.079 
227.092 890.078 108.507 —58.670 
227.877 893.865 112.294 — 84.362 
228.648 897.677 116.106 —110.155 
229.404 901.516 119.945 — 136.045 
230.147 905.379 123.808 — 162.032 
230.877 909.268 127.697 — 188.113 
231.595 913.183 131.612 — 214.288 
232.301 GIA ZSmIOO DO — 240.553 
232.996 921.088 139.517 — 266.909 


263.999 


AH; AG; 
Tio 738.724 
781.563 738.458 
781.087 724.161 
780.634 709.984 
780.260 695.890 
TS Sih 681.852 
779.788 667.848 
779.688 653.863 
779.669 639.884 
779.724 625.903 
779.842 611.915 
780.007 597.914 
780.208 583.900 
780.436 569.870 
780.683 595.825 
780.942 541.763 
781.201 527.686 
781.456 513.595 
781.697 499.491 
781.915 485.375 
782.104 471.249 
782.257 457.116 
782.373 442.977 
782.449 428.834 
782.485 414.688 
782.463 400.542 
782.368 386.399 
782.179 372.260 
781.880 358.130 
781.452 344.011 
780.800 329.910 
748.258 315.959 
747.761 302.866 
747.289 289.788 
746.842 276.723 
746.419 263.670 
746.023 250.628 
745.651 237.597 
745.305 224.574 
744.985 211.560 
744.690 198.553 
744,421 185.553 
744.177 22009 
743.958 159.570 


1443 


Talg] 


log Ky 
[ = 


— 129.421 
= l2Stonn 
— 94.566 
—74.171 
— 60.583 
— 50.880 
— 43.606 
— 37.949 
— 33.424 
=29)722 
— 26.636 
— 24.024 
— 21.786 
— 19.845 
— 18.146 
— 16.646 
— 15.313 
— 14.120 
— 13.045 
— 12.073 
Wiles) 
— 10.381 
—9.641 
—8.960 
—8.331 
-7.749 
—7.208 
—6.705 
— 6.236 
Ooi 
—5.385 
—5.001 
— 4.653 
— 4.325 
—4.015 
—3.722 
—3.445 
—3.182 
— 2.933 
= 2.699 
— 2.469 
— 2.254 
— 2.049 
— 1.852 


1444 


Ta{g] 


Phase T 
[K] 


GAS 4600.00 
4700.00 
4800.00 
4900.00 
5000.00 
5100.00 
5200.00 
5300.00 
5400.00 
5500.00 
5600.00 
5700.00 
5800.00 
5900.00 
6000.00 


References 
Phase ny s 


GAS Hu1 


—— 


Hu1 


J/(K mol) 


264.876 
265.739 
266.589 
267.427 
268.251 
269.064 
269.866 
270.655 
271.434 
272.202 
BY ARE 
273.705 
274.441 
275.167 


TANTALUM (GAS) [continued] 


S  ~(G-H298)/T H H-H298 G 
ea kJ / mol 
233.679 925.077 143.506  -293.353 
234.352 929.091 147.520  -319.884 
235.015 983.128 151.557 -346.500 
235.668 987.189 155.618  -373.201 
236.311 941.272 159.701  —399.985 
236.945 945.377 163.806 -426.851 
237.571 949.504 167.933  —453.798 
238.188 953.650 172.079 -480.824 
238.796 957.816 176.245  -507.928 
239.397 962.000 180.429 -535.110 
239.989 966.200 184.629  -562.368 
240.574 970.417 188.846  —589.702 
241.152 974.649 193.078 -617.109 
241,722 978.893 197.322  -644.589 
242.285 983.150 201.579 672.142 


275.882 


AH AG; 
743.763 146.586 
743.593 133.606 
743.446 120.629 
743.323 107.655 
743.222 94.683 
743.143 81.713 
743.086 68.744 
743.048 SPI TL 
743.030 42.809 
743.029 29.842 
743.046 16.875 
743.079 3.908 

0.000 0.000 
0.000 0.000 
0.000 0.000 


180.948 


log K; 
[ = 


— 1.665 
— 1.485 
= 131s 
— 1.148 
—0.989 
—0.837 
—0.691 
—0.550 
—0.414 
—0.283 
=Oi157 
— 0.036 

0.000 

0.000 

0.000 


202.570 


Phase Ty 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3373.00 


LIQ 3373.00 
3400.00 
3500.00 


References 
Phase ai S 


SOL Shi 
LIQ Sh1 


C 


48.117 
48.360 
DOT 
62.838 
66.561 
69.552 
72.154 
74.529 
76.763 
78.905 
80.985 
83.020 
85.024 
87.004 
88.966 
90.914 
92.851 
94.779 
96.700 
98.616 
100.527 
102.434 
104.338 
106.240 
108.138 
110.035 
111.931 
113.824 
WSF 7 
117.608 
119.498 
121.388 
122.767 


125.520 
125.520 
125.520 


TANTALUM DIBORIDE 


S  -~(G-+H298)/T 


J/(K mol) 


44.350 

44.649 

59.973 

73.427 

85.228 

95.720 
105.180 
113.817 
121.786 
129.204 
136.159 
142.722 
148.948 
154.882 
160.559 
166.011 
171.263 
176.335 
181.245 
186.009 
190.641 
1955192 
IS) oyey2 
203.850 
208.053 
212.170 
216.206 
220.167 
224.058 
227.883 
231.647 
235.353 
238.024 

24.809 
262.832 
263.833 
267.472 


H H-H298 G 

ial kJ / mol 

44.350 -—209.200 0.000  -222.423 
44.351 —209.111 0.089 — 222.505 
46.378 — 203.762 5.438 — 227.751 
50.473 -— 197.723 11.477 — 234.436 
55.303 -191.245 17.955  -242.382 
60.341 — 184.435 24.765 — 251.439 
65.364  -177.347 31.853 -261.491 
70.275 — 170.011 39.189 —272.447 
75.032 — 162.446 46.754 — 284.232 
79.624  -154662 54538 -—296.786 
84.048  -146.667 62.533 -—310.058 
88.311 — 138.466 70.734 — 324.005 
92.422 — 130.064 79.136 — 338.591 
96.390 -— 121.462 87.738 — 353.785 
100.224 —112.664 96.536 — 369.559 
103.935 -103.670 105.530 -385.889 
107.530 -94.481 114.719 — 402.754 
111.019 -—85.100 124.100 — 420.136 
114.408 -75.526 133.674 — 438.016 
117.705 -65.760 143.440 -456.380 
120.915 -—55.803 153.397 —475.213 
124.045 -45.655 163.545 —494.504 
127.100 -—35.316 173.884 -514.240 
130.084 —24.787 184.413 —534.411 
133.003 -—14.068 195.132 —555.007 
135.859 -3.159 206.041 —576.019 
138.656 7.939 217.139  -597.438 
141.399 19.227 228.427 —619.257 
144.090 30.704 239.904 — 641.469 
146.731 ADV) Ail avAe — 664.067 
149.326 bAt22 5 ee20G4 25 — 687.044 
151.877 66.270 275.470 -—710.394 
ESL 7Ale 75.181 284.381 —727.673 

83.680 

eskile 158.861 368.061 -—727.673 
154.583 162.250 371.450 — 734.783 
SieSi 174.802 384.002 —761.349 


AH; AG; 
-—209.200 -—206.572 
-209.200 -206.556 
-209.156 -—205.681 
-209.195  -204.810 
-209.316 —203.923 
-—209.478  —203.012 
—209.644  —202.076 
— 2091 04aaee — 2 Olin 
-209.880  -200.153 
= 2091911 6 MOO SIO 
-209.886 -198.203 
-— 209.788 —197.233 
SAU 1127/8 
—209:3 7255 1953328 
-—209.049 -—194.402 
—208.647 —193.498 
-—208.169 -—192.620 
—207:612 9 = 19457741 
— 206.981 — 190.954 
— 206.282 -—190.169 
MON SNE A0 
—204.688 -—188.706 
—304.319 -185.893 
—303.529 -—180.974 
—302.617  -—176.089 
— SOI O0Cn wees 2a2 
—300.488  -—166.434 
-—299.306 -—161.667 
-—298.068  -—156.942 
29 ONO ANNO CH2OO 
-—295.580  -—147.616 
-326.090 -142.884 
-—324.868  -138.844 
—241.188  —-—138.844 
-—240.643  —-—138.027 
- 238.625  -135.038 


1446 


TaBr5 TANTALUM PENTABROMIDE 580.468 

Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) i || kJ / mol [ - 

SOL 298.15 Woon] 250.207 250.207 —598.299 0.000 —672.898 -598.299 —547.070 95.844 
300.00 155.938 One AI/Al 250.210 —598.011 0.288 —673.362 -598.408 —546.752 95.198 
400.00 168.197 297.711 256.473 — 581.804 16.495 —700.888 -670.982 —514.342 67.166 
500.00 180.456 336.560 268.704 — 564.371 33.928 —732.651 -665.396 — 475.806 49.707 
513.00 182.050 341.212 270.483 —562.015 36.284 —737.057 -664.587 — 470.887 47.947 

73.404 37.656 

LIQ 513.00 184.096 414.615 270.483 — 524.359 73.940 -737.057 -626.931 — 470.887 47.947 
600.00 184.096 443.455 293.528 —508.343 89.956 —774.416 -621.301 —444 877 38.730 
617.00 184.096 448.598 297.730 —505.213 93.086 —781.998 -620.207 — 439.893 37.241 

References 

Phase H/S Cy Remarks 

SOL Nb1/e A2 

LIQ A2 e Pa2 et Bilt, lke GAs lk 

TaBr5/g] TANTALUM PENTABROMIDE (GAS) 580.468 

Phase T Cy iS —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I Ii kJ / mol ] [ - 

GAS 298.15 126.860 456.291 456.291 — 483.670 0.000 —619.713 -483.670 — 493.885 86.527 
300.00 126.935 457.076 456.293 — 483.435 0.235 —620.558 -483.832 — 493.948 86.004 
400.00 129.574 494.009 461.311 — 470.591 13.079 —668.194 -559.768 — 481.649 62.897 
500.00 130.788 523.068 470.860 — 457.566 26.104 -719.100 -558.591 — 462.255 48.291 
600.00 131.440 546.977 481.613 — 444.451 39.219 -772.638 -—557.410 — 443.099 38.575 
700.00 131.827 567.270 492.436 — 431.287 52.383 —828.376 -—556.246 — 424.139 31.650 
800.00 132.073 584.890 502.916 -—418.091 65.579 —886.003 -—555.106 — 405.345 26.466 
900.00 IS2ZSi 600.456 512.906 — 404.875 78.795 —945.285 -553.995 — 386.692 22.443 
1000.00 132.350 614.395 522.370 — 391.645 92.025  -1006.040 -552.916 — 368.160 19.231 
1100.00 132.430 627.013 531.319 —378.406 105.264 -1068.120  -—551.871 — 349.736 16.608 
1200.00 132.487 638.539 539.780 —365.160 118.510 -1131.406 -—550.859 — 331.405 14.426 

References 

Phase lal HRS Cy 

GAS Pa2 Pa2 


] 


] 


192.959 


Phase 


SOL 


+ 
[K] 


298.15 


300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


References 


Phase 


SOL 


Rle/eS 


Shi,Ja1 


(—= 


Jat 


TANTALUM MONOCARBIDE 


S  -(G-H298)/T 


J/(K mol) 


42.384 

42.612 

53.943 

63.572 

71.870 

79.143 

85.617 

91.458 

96.786 
101.694 
106.250 
110.509 
114.513 
118.296 
121.886 
125.307 
128.576 
131.710 
134.723 
137.626 
140.430 
143.143 
145.773 
148.326 
150.808 
153.226 
155.583 
157.883 
160.131 
162.330 
164.483 
166.593 
168.662 
170.693 


H H-H298 G 

del kJ / mol 

42.384 — 144.097 0.000 — 156.734 
42.385 — 144.029 0.068 — 156.812 
43.897 — 140.079 4.018 — 161.656 
46.894 — 135.758 8.339 — 167.544 
50.382 — 131.204 12.893 — 174.326 
53.982 — 126.484 17.613 — 181.884 
By exe, - 121.635 22.462 — 190.128 
60.988 — 116.674 27.423 — 198.986 
64.305 —111.616 32.481 — 208.402 
67.484 — 106.467 37.630 — 218.330 
70.527 -— 101.230 42.867 — 228.729 
73.441 —95.908 48.189 — 239.570 
76.233 —90.505 53.592 — 250.823 
78.912 — 85.021 59.076 — 262.465 
81.487 -79.457 64.640 —274.476 
83.964 —73.815 70.282 — 286.836 
86.353 —68.095 76.002 — 299.532 
88.658 — 62.298 81.799 -— 312.547 
90.886 — 56.423 87.674 — 325.870 
93.043 —50.473 93.624 — 339.488 
95.134 — 44.445 99.652 — 353.392 
97.163 —38.342 105.755 — 367.571 
99.134 —32.163 111.934 — 382.018 
101.050 -—25.909 118.188 -— 396.723 
102.917 -19.579 124.518 — 411.680 
104.735 -13.173 130.924 — 426.883 
106.509 -6.692 137.405 — 442 324 
108.241 -0.136 143.961 — 457.997 
109.934 6.495 150.592 — 473.898 
111.589 13.201 157.298 -— 490.022 
113.208 19.983 164.080 —506.363 
114.794 26.839 170.936 —522.917 
116.348 33.770 177.867 — 539.680 
117.872 40.776 184.873 —556.648 


AH AG; 
-144.097  —-142.647 
-144.092  -142.638 
—143.754 -142.203 
— 143.381 — 141.858 
—143.045  -141.586 
-142.766 —141.366 
—142.528 —141.182 
—142.312  -141.027 
-142.110 -140.896 
—141.910  -140.784 
-141.705 -140.691 
—141.494 —-140.615 
—141:273 = —140!555 
—141.086 -—140.512 
—140.780 -—140.485 
-—140.502 -—140.475 
—140.203 -140.482 
— 139.882 —140.506 
—139.543 —-140.548 
—139.192 —140.607 
—138.832 -—140.683 
-—138.466 —-140.775 
—138.098 —-—140.883 
—137.728 —141.007 
=137.359 —-141.145 
—137.003 -141.298 
-—136.678 —-—141.463 
—136.402 -141.639 
—136.192 -141.823 
-136.066 -142.013 
—136.119 -—142.205 
-168.018 -—142.266 
—167.828 -141.488 
=—167.569  — 140717 


1447 


1448 


Ta2C 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3773.00 


. References 


Phase Al LS 


SOL Nb1/Sh1 


Cp 


60.947 
61.092 
66.654 
69.977 
72.419 
74.444 
76.248 
77.922 
TRS 
81.059 
82.566 
84.047 
85.510 
86.960 
88.399 
89.831 
91.256 
92.676 
94.093 
95.506 
96.917 
98.325 
9932 
101.136 
102.540 
103.943 
105.344 
106.745 
108.145 
109.544 
110.943 
112.341 
113.739 
115.136 
116.534 
117.930 
118.950 


Cp 


Sh 


S 


J/(K mol) 


83.680 

84.057 
102.480 
Wl arkeks) 
130.717 
142.037 
152.097 
HGIBIKS 
169.468 
177.120 
184.238 
190.905 
197.187 
203.136 
208.795 
214.197 
219.372 
224.344 
229.133 
233.758 
238.234 
242.573 
246.788 
250.887 
254.881 
258.778 
262.583 
266.304 
269.947 
273.515 
277.015 
280.451 
283.825 
287.142 
290.405 
293.617 
295.931 


Remarks 


shi 


DITANTALUM CARBIDE 


DPT= 3773. (peritec.) 


—(G-H298)/T H H-H298 G 

[ kJ / mol 

83.680 —213.401 0.000  -238.350 
83.681  -213.288 0.1138 -238.505 
86.155 —206.871 6.530  -247.863 
90.999 -200.029 13.3872 —258.896 
96.556 -192.904 20497 -271.335 
102.262 -185.559 27.842  -284.984 
107.874 -178.023 35.378 -299.700 
113.300 -170.313 43.088 -315.371 
118.508 -162.441 50.960 -331.909 
123.493 -154412 58.989  -349.243 
128.262 -146.230 67.171 -367.315 
132.827 -137.899 75.502  -386.076 
137.202 -129.421 83.980 -405.483 
141.401 -120.798 92.603  -425.502 
145.438 -112.030 101.371 -446.101 
149.324 -103.118 110.283  -467.253 
153.073 -94.064 119.337 -488.933 
156.694 -—84.867 128.534 -511.120 
160.197 = (5,029) 137.612" "—033;/90 
163.591 -—66.049 147.352  -556.941 
166.882 -—56.427 156.974 -580.542 
170.079 -46.665 166.736 -604.584 
173.188 —36.763 176.638 -—629.053 
176.215 =26./19' 186.682" “=653:937 
179.164 —16.535° 196.866" “—679.227 
182.041 =6.211 207190. —704.910 
184.849 4.253 217.654 ~-730.979 
187.594 14.858 228.259 -757.424 
190.279 25.602 239.003  -784.237 
192.906 36.487 249.888  -811.411 
195.480 47.511 260.912  -838.938 
198.003 58.675 272.076 —866.812 
200.478 69.979 283.380 -895.026 
202.907 81.423 294.824 -923.575 
205.292 93.006 306.407  -952.453 
207.636 104.730 318.131 -981.654 
209.322 113.376 326.777 -1003.173 


AH; AG; 
—213.401 — 211.889 
—213.398 -—211.880 
-213.168 -—211.406 
SOON =210;997 
-212.622 -210.644 
—212.380 ~—210:333 
—212.142 —210.057 
—211.889 —209.812 
=211.609 ~ —209.595 
=A ASN — 209.409 
-210.927 -—209.254 
—210.527 —209.130 
—210.084 -—209.039 
=209.595 = =—208.964 
SAUSHO{s) As -Cl57/ 
— 208.471 — 208.969 
- 207.839 -—209.016 
—20/stoga —20gOU 
—206.444  —209.220 
—205s(00mme COST 
-204.948 -209.570 
- 204.182 —209.797 
—203.412 -—210.058 
-—202.642 -210.351 
—201.877  —210.674 
-—201.142 -—211.026 
—200.472 —-—211.405 
—199.903  —211.806 
— 99469 see — Oi 2aeo4 
—199:207  —212:654 
—199:308 99 —213.088 
=263.104 = = 213.260 
—262.724 —-211.754 
=262:212 ~~ —210:263 
-—261.566 -—208.787 
-260.787 -—207.331 
- 260.1385  -—206.283 


373.907 


log K; 
[ = 


] 
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216.401 TANTALUM MONOCHLORIDE (GAS) TaCl[g] 
Phase ij C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
ie == (Kirriol) i kJ / mol [= 
GAS 298.15 34.977 259.266 259.266 359.824 0.000 282.524 359.824 328.160 -—57.492 
300.00 35.005 259.483 259.267 359.889 0.065 282.044 359.810 327.963 —57.103 
400.00 36.017 269.711 260.655 363.447 3.623 255.562 359.059 317.460 -—41.456 
500.00 36.520 277.808 263.304 367.076 (een 228.172 358.286 307.149 -32.088 
600.00 36.823 284.495 266.295 370.744 10.920 200.047 357.499 2960:995 —25;850 
700.00 37.031 290.188 269.311 374.4387 14.613 171.306 356.692 286.975  -21.414 
800.00 37.189 295.143 272.237 378.149 18.325 142.034 355.863 277.072 —-18.091 
900.00 SVS 299.531 275.031 381.874 22.050 112.296 355.014 267-273 = lowe 
1000.00 37.428 303.469 277.681 385.612 25.788 82.143 354.144 257.571 — 13.454 
1100.00 37.526 307.041 280.190 389.359 29.535 51.615 353.254 247.957 —11.774 
1200.00 37.616 310.310 282.566 SIS, S82293 20.745 352.343 238.424 —-10.378 
1300.00 37.700 313.324 284.818 396.882 37.058 — 10.439 351.403 228.969 —9.200 
1400.00 37.781 316.121 286.955 400.657 40.833 —41.913 350.434 219.587 —8.193 
1500.00 37.858 318.730 288.987 404.439 44.615 = heey 349.434 210.275 —7.322 
References 
Phase H/S Cy 
GAS Pa2 Pa2 
251.853 TANTALUM DICHLORIDE (GAS) TaCl2[g] 
Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) tl kJ / mol ] [ - 
GAS 298.15 57.404 298.387 298.387 — 66.944 0.000 -—155.908 -66.944 SION, 13.492 
300.00 57.462 298.742 298.388 — 66.838 0.106 —156.460  -66.947 —77.073 13.420 
400.00 59.503 315.594 300.672 —60.975 5.969 =187.213) 9 =67.127 — 80.421 10.502 
500.00 60.455 328.986 305.042 — 54.972 WAR O2 —219.465 —67.312 — 83.724 8.747 
600.00 60.979 340.059 309.982 — 48.898 18:046 —252.933 —67.511 — 86.988 7.973 
700.00 61.299 349.485 314.969 —42.783 24.161 —287,.422 -—67.735 S10) 207/ 6.732 
800.00 61.512 357.685 319.807 — 36.641 30.303 —322.789 -67.986 — 93.412 6.099 
900.00 61.663 364.939 324.426 -30.482 36.462 =358.927 ~~ —68:265 —96.574 5.605 
1000.00 61.774 371.442 328.808 -24.310 42.634 =—395:/02, —68'570 — 99.703 5.208 
1100.00 61.860 377.334 332.956 -18.128 48.816 —433.196 -—68.903 — 102.800 4.882 
1200.00 61.928 382.719 336.882 -11.939 55.005 -471.202 -69.264 -105.866 4.608 
1300.00 61.984 387.679 340.601 —5.743 61.201 -—509.725 —-—69.660 — 108.900 4.376 
1400.00 62.032 392.274 344.130 0.458 67.402 -—548.726 -—70.093 = 111.903 4.175 
1500.00 62.073 396.555 347.484 6.663 73.607 —588.170 —70.565 —114.873 4.000 
References 
Phase H/S Cy 
GAS Pa2 Pa2 


] 


| 
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TaCl2.5 TANTALUM 2.5—CHLORIDE 269.580 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] a KIO!) elk kJ / mol ] aS 

SOL 298.15 83.208 140.582 140.582 -— 479.101 0.000  -521.016 -479.101 — 425.488 74.544 
300.00 83.264 141.097 140.584 -—478.947 0.154  -—521.276 -479.072 — 425.155 74.026 
400.00 85.348 165.372 143.880 — 470.504 8.597 -536.653 —-477.539 —407.415 53.203 
500.00 86.504 184.551 150.1638  -461.907 17.194 -554.182 -476.022 — 390.060 40.749 
600.00 87.295 200.396 157.2538  -453.215 25.886 -—573.453 -474.512 — 373.009 32.473 
700.00 87.912 213.900 164.404 -444.454 34.647 -594.184 -473.009 — 356.211 26.581 
800.00 88.438 225.675 171.8438 -435.636 43.465 —616.175 -471.510 — 339.628 22.175 
900.00 88.910 236.119 177.971 —426.768 52.333 —639.275 -470.011 — 323.232 18.760 
1000.00 89.349 245.509 184.263  -417.855 61.246 -—663.364 -468.511 — 307.004 16.036 

References 

Phase nl eS C, 

SOL Nb1/e e 

TaCl3 TANTALUM TRICHLORIDE 287.306 

Phase W C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[ K ] [ J/(K mol) fi kJ / mol ] [ - 

SOL 298.15 93.096 154.808 154.808  -546.012 0.000 —592.168 -546.012 — 480.010 84.096 
300.00 93.224 155.384 154.810  -545.840 0.172  -592.455 -545.981 — 479.600 83.506 
400.00 98.314 182.971 158.537 -536.238 9.774 -609.427 -544.155 — 457.742 59.775 
500.00 101.546 205.277 165.725 -526.236 19.776 -628.874 -542.127  -436.370 45.587 
600.00 104.047 224.019 173.920  -515.953 30.059  -650.364 -539.934  -415.422 36.166 
700.00 106.203 240.223 182.260  -505.438 40.574 -673.594 -537.597 -394.853 29.464 
800.00 108.175 254.534 190.417 -494.718 51.294 -698.346 -535.122 — 374.628 24.461 
900.00 110.040 267.384 198.267 -483.807 62.205  -724.452 -532.511 — 354.722 20.588 
1000.00 111.838 279.071 205.772 -472.712 73.300 —751.784 -—529.765 — 335.113 17.505 

References 

Phase H/S Cy 

SOL Sc2 Sc2 


] 
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287.306 TANTALUM TRICHLORIDE (GAS) TaCl3[g] 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (See (Kamo) ] [ kJ / mol [ - 
GAS 298.15 75.438 346.001 346.001 — 322.168 0.000 — 425.328 -322.168 — 313.170 54.866 
300.00 75.524 346.468 346.002 — 322.028 0.140 —425.969 -322.170 —313.114 54.518 
400.00 78.588 368.676 349.009 — 314.301 7.867 -—461.772 -322.219 —310.087 40.493 
500.00 80.040 386.386 354.774 — 306.362 15.806 -—499.555 -322.253 — 307.050 SYA OTE 
600.00 80.858 401.057 361.300 — 298.314 23.854 —538.948 -322.295 — 304.006 26.466 
700.00 81.376 413.563 367.895 — 290.200 31.968 -—579.695 -—322.359 — 300.953 22.457 
800.00 81.735 424.454 374.299 — 282.044 40.124 —621.607 -322.448 — 297.890 19.450 
900.00 82.001 434.097 380.418 — 273.857 48.311 —664.544 —-322.561 — 294.813 Wan 
1000.00 82.209 442.748 386.226 — 265.646 56.522 -—708.394 -322.698 — 291.723 15.238 
1100.00 82.380 450.592 391.726 —257.416 64.752 -—753.067 -—322.860 — 288.618 13.705 
1200.00 82.525 457.766 396.935 — 249.170 72.998 -—798.490 -323.047 — 285.497 12.427 
1300.00 82.652 464.377 401.872 —240.911 81.257 —844.601 -323.266 — 282.359 11.345 
1400.00 82.766 470.506 406.558 — 232.641 89.527 —891.349 -323.520 — 279.203 10.417 
1500.00 82.870 476.220 411.014 — 224.359 97.809 —938.688 -323.809 — 276.028 9.612 
References 
Phase H/S Cy 
GAS Pa2 Pa2 
322.759 TANTALUM TETRACHLORIDE TaCl4 
Phase Y Cy S —(G—H298)/T H H-H298 G AH, AG; log Ky 
[K] (I / (Mitel) i I kJ / mol ] [ - 
SOL 298.15 119.820 192.464 192.464 —701.699 0.000 -—759.082 -—/701.699 -— 613.663 107.511 
300.00 119.988 193.206 192.466 —701.477 0.222 —759.4389 -701.650 —613.117 106.753 
400.00 125.886 228.653 197.259 — 689.141 12.558 —780.603 -698.824 —584.025 76.266 
500.00 128.616 257.071 206.475 — 676.401 25.298 —804.937 —-695.842 — 555.668 58.050 
600.00 130.099 280.664 216.930 — 663.459 38.240 —831.857 -692.808 —527.918 45.959 
700.00 130.993 300.791 227.508 —650.400 51.299 —860.955 -689.766 —500.677 37.361 
References 
Phase ns Cy 
SOL Nb1/Sc2 =Sc2 


] 


] 
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TaCl4[g] TANTALUM TETRACHLORIDE (GAS) 322.759 

Phase al C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) LI kJ / mol j [ - 

GAS 298.15 98.953 377.297 377.297 —573.585 0.000 —686.076 -—573.585 —540.657 94.721 
300.00 99.057 377.909 377.299 —573.402 0.183 -—686.775 -573.574 — 540.453 94.101 
400.00 102.754 406.987 381.238 — 563.285 10.300 —726.080 -—572.968 — 529.502 69.146 
500.00 104.503 430.125 388.781 —552.913 20.672 —767.976 -—572.354 —518.707 54.189 
600.00 105.485 449.273 397.314 —542.410 Solas —811.973 -571.759 —508.034 44.228 
700.00 106.105 465.583 405.930 — 531.828 41.757 —857.736 -—571.193 -— 497.459 Siete 
800.00 106.532 479.781 414.293 —521.195 52.390 -905.020 -570.658 — 486.962 31.795 
900.00 106.847 492.348 422.281 —510.525 63.060 —953.638 -—570.151 — 476.531 BY S iT 
1000.00 107.092 503.618 429.861 — 499.828 73.757 -1003.446 -569.673 — 466.154 24.349 
1100.00 107.292 513.835 437.038 — 489.108 84.477 -1054.327 -569.222 — 455.825 21.645 
1200.00 107.461 523.178 443.832 — 478.370 95.215 -1106.184 -568.798 — 445.535 19.394 
1300.00 107.608 Hoinco 450.271 -467.617 105.968  -1158.938 -568.410 — 435.279 17.490 
1400.00 107.739 539.765 456.382 -—456.849 116.736  -1212.520 -568.057 — 425.051 15.859 
1500.00 107.858 547.202 462.192 -446.069 127.516  -1266.873 -567.743 -—414.848 14.446 

References 

Phase In HS C, 

GAS Pa2 Pa2 

TaCl5 TANTALUM PENTACHLORIDE 358.211 

Phase U C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) eel kJ / mol ] [ - 

SOL 298.15 147.904 221.752 221.752 — 858.975 0.000 -—925.090 -858.975 —746.410 130.768 
300.00 147.904 222.667 PP TASS: — 858.701 0.274 —925.501 -858.905 —745.712 129.840 
400.00 147.904 265.216 227.556 — 843.911 15.064 —949.997 -855.358 —708.526 92.524 
489.70 147.904 295.142 237.288 — 830.644 28.331 -—975.175 -852.436 —675.908 72.097 

ata 35.146 

LIQ 489.70 216.564 366.912 237.288 —795.498 63.477 -—975.175 -817.290 —675.908 72.097 
500.00 216.564 371.420 240.004 —793.267 65.708 —978.977 -816.259 —672.945 70.302 
506.40 216.564 374.174 241.683 —791.881 67.094 —981.363 -815.618 —671.115 69.225 

References 

Phase a fs Cy Remarks 

SOL G2/Jat Jat 

LIQ Jat Jat Jat ia Hoth lbs Seyoe la 


] 
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358.211 TANTALUM PENTACHLORIDE (GAS) TaCl5[g] 

Phase il C, S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[ K ] J/(K mol) || kJ / mol = [ - 

GAS 298.15 120.135 412.987 412.987 — 764.835 0.000 -—887.967 -764.835 -—709.287 124.264 
300.00 120.269 413.730 412.989 -764.613 0.222 —888.732 -764.817 -—708.942 123.438 
400.00 125.328 449.110 417.778 —752.302 12538 -—931.946 -763.749 —690.475 90.167 
500.00 127.922 477.384 426.968 —739.627 25.208 -978.319 -762.618 —672.287 70.233 
600.00 129.413 500.850 437.381 —726.754 38.081 -1027.264 -761.471 — 654.328 56.964 
700.00 130.342 520.874 447.914 —713.763 51.072 -1078.375 -760.334 — 636.561 47.501 
800.00 130.958 538.322 458.148 —700.696 64.189 -1131.353 -759.218 —618.955 40.414 
900.00 131.386 Sesh MMe 467.931 — 687.577 77.258 -1185.973 -758.125 —601.489 34.909 
1000.00 131.694 567.632 477.220 -—674.422 90.413 -1242.055 -757.060 — 584.142 30.512 
1100.00 131.923 580.195 486.019 —661.241 103.594 -1299.456 -756.024 — 566.900 26.920 
1200.00 132.097 591.682 494.352 —648.040 116.795 -1358.058 -755.019 —549.752 23.930 
1300.00 1G 2S) 602.261 502.252 -—634.823 130.012 -1417.762 -754.054 — 532.686 21.404 
1400.00 132.340 612.064 509.750 -—621.594 143.241 -1478.484 -753.130 —515.692 19.241 
1500.00 132.428 621.198 516.878 -—608.356 156.479 -1540.153 -752.251 — 498.764 17.368 
1600.00 132.499 629.747 523.668 -—595.109 169.726 -1602.704 -751.419 — 481.892 15.732 
1700.00 132.560 637.782 530.147 —581.856 182.979 -1666.085 -750.633 — 465.071 14.290 
1800.00 132.611 645.360 536.339 —568.598 196.237 -1730.246 -749.902 — 448.294 13.009 
1900.00 132.655 652.531 542.268 —555.334 209.501 -1795.143 -749.223 — 431.557 11.864 
2000.00 132.694 659.336 547.952 —542.067 222.768 -1860.740 -748.606 — 414.854 10.835 

References 

Phase i 7S Cp 

GAS Jal Jal 

275.940 TANTALUM PENTAFLUORIDE TaF5 

Phase il Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) Ih kJ / mol ] [ - 

SOL 298.15 161.084 171.544 171.544 -1903.302 0.000 -1954.448 -1903.302 -1790.915 313.761 
300.00 161.084 172.540 171.547 -1903.004 0.298 -1954.766 -1903.196 -1790.218 311.705 
368.00 161.084 205.450 174.875 -1892.050 11.252 -1967.656 -1899.405 -1765.014 250.530 

51.163 18.828 

LIQ 368.00 177.820 256.613 174.875 -1873.222 30.080 -1967.656 -—1880.577 -1765.014 250.530 
400.00 177.820 271.440 182.015 -1867.532 35.770 -1976.108 -1878.333  -1755.060 229.187 
500.00 177.820 311.119 204.015  -1849.750 53.552 -2005.310 -1871.576  -1725.031 180.213 
501.00 177.820 Slite4a75 204.230 -1849.572 53.730 -2005.621 -1871.510 -1724.738 179.823 

References 

Phase nds Cp Remarks 

SOL Get A2,e : 

LIQ A2 e e BPT= 501., L= 50.6 kJ (calc.) 


] 


] 
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TaF5[g] TANTALUM PENTAFLUORIDE (GAS) 275.940 

Phase T G3 S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] | I Ti) I fh kJ / mol ] [Poel 

GAS 298.15 103.221 353.478 353.478 -1822.132 0.000 -1927.521 -—1822.132 -1763.988 309.043 
300.00 103.564 S5Aamy, 353.479 -1821.941 0.191 -—1928.176 -—1822.133 -1763.627 307.075 
400.00 115.673 385.816 357.719 -—1810.893 11.239 -1965.220 -—1821.694 -1744.172 227.765 
500.00 121.336 412.305 366.065 -1799.012 23.120 -2005.164 -1820.838 -1724.886 180.198 
600.00 124.462 434.729 375.689  -1786.708 35.424 -2047.545 -1819.854 -1705.787 148.502 
700.00 126.390 454.070 385.537 -1774.159 47.973 -—2092.008 —1818.843 -1686.855 125.875 
800.00 127.679 471.037 395.186 -1761.451 60.681 -—2138.281 -—1817.838 -1668.069 108.914 
900.00 128.598 486.131 404.468  -1748.635 73.497 -—2186.153 -1816.853 -1649.407 95.729 
1000.00 129.286 499.717 413.325 -1735.739 86.393 -—2235.457 -1815.894 -1630.854 85.187 
1100.00 129.823 512.066 421.748  -1722.783 99.349  -2286.055 -1814.965 -1612.395 76.566 
1200.00 130.257 523.381 429.753 -1709.778 112.354 -2337.835 -1814.067 -1594.019 69.386 
1300.00 130.620 533.822 437.362 -1696.734 125.398 -—2390.702 -1813.208 -1575.717 63.313 
1400.00 130.930 543.513 444.602 -1683.656 138.476  -2444.575 -1812.390 -1557.480 58.110 
1500.00 131.201 552.556 451.501 -1670.549 151.583 -2499.383 -1811.614 -1539.299 53.603 
1600.00 131.443 561.032 458.084 -1657.417 164.715 -2555.067 -1810.879 -1521.169 49.661 
1700.00 131.661 569.007 464.377 -1644.261 177.871 -2611.573 -1810.188 -1503.083 46.184 
1800.00 131.863 576.538 470.401 -1631.085 191.047 -2668.854 -1809.544 -1485.037 43.095 
1900.00 132.049 583.673 476.177 -1617.889 204.243 -2726.867 -—1808.947 -1467.025 40.331 
2000.00 12225 590.450 481.722 -1604.676 217.456 -2785.576 -—1808.403 -1449.044 37.845 

References 

Phase H/S Cy 

GAS Gel,e e 

Tal5 TANTALUM PENTAIODIDE 815.470 

Phase al C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ileal kJ / mol ] [ - ] 

SOL 298.15 155.655 343.088 343.088 — 292.880 0.000 -—395.172  -292.880 — 296.228 51.898 
300.00 155.816 344.051 343.091 — 292.592 0.288 —395.807 -292.891 — 296.248 51.581 
400.00 164.548 390.073 349.307 — 276.574 16.306 —432.603 -333.544 — 295.884 38.638 
500.00 173.280 427.729 Soilpocs — 259.682 33.198 —473.547 -439.754 — 276.273 28.862 
600.00 182.012 460.093 375.156 —241.918 50.962 —517.974 -434.005 — 244.104 21.251 
700.00 190.744 488.806 389.377 — 223.280 69.600 —565.444 -427.437 — 212.961 15.891 
769.00 196.769 507.017 399.124 — 209.911 82.969 —599.807 -422.424 — 192.056 13.046 

10.065 7.740 

LIQ 769.00 184.096 517.082 399.124 — 202.171 90.709 —599.807 -414.684 -— 192.056 13.046 
800.00 184.096 524.358 403.837 — 196.464 96.416 —615.950 -412.738 — 183.120 11.957 
816.50 184.096 528.116 406.311 — 193.426 99.454 —624.633 -411.704 — 178.395 Wels) 

References 

Phase H/S Cy Remarks 

SOL Get/A2 A2 

LIQ Tk1 3) Tk1 NBPT= 816.5 


815.470 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al tS 


GAS Tk1,e 


Co 


135.232 
135.307 
137.946 
139.160 
139.812 
140.199 
140.446 
140.610 
140.723 
140.802 
140.859 
140.900 
140.930 
140.951 
140.965 
140.974 
140.980 
140.982 
140.981 


e 


TANTALUM PENTAIODIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) ih I kJ / mol 


472.341 472.341 — 197.066 0.000 -337.894 
473.178 472.343 -196.816 0.250  -338.769 
912.519 477.689 -183.134 13.932 -388.142 
543.447 487.859  -169.272 27.794  -440.995 
568.882 499.306 -155.320 41.746 -496.649 
590.465 510.826 -141.318 55.748  -554.644 
609.203. 521.977 ~ =127:285 69-781 — 614.648 
625.756 532.607 -113.232 83.834 -676.412 


640.577 542.675 SSIS SAO, -—739.741 
653.993 652.195 -—85.088 111.978 -804.481 
666.247 561.196 -71.005 126.061 — 870.501 
677.523 569.716 —56.917 140.149 -937.697 
687.966 577.794 —42.825 154.241 —-—1005.978 
697.690 585.467 -— 28.731 168.335 —-—1075.267 
706.787 592.768 -—14.636 182.480 -—1145.495 
715.334 599.729 = 01539) 196'527, —12116.606 
723.392 606.378 113250995 #2110 6255 288:546 
731.014 612.739 27.657 224.723 —-1361.270 
738.246 618.835 41.755 238.821 —-1434.736 


AH AG; 
-197.066 —238.950 
=197.115  —239.210 
-240.105 -—251.423 
—349.344  -243.722 
-—347.408 —222.780 
—345.475  —-—202.161 
-343.560 -181.819 
—341.669  —161.715 
—339.808 —141.820 
SS) S210) 
—336.185  —102:565 
— 334.435 — 83.168 
— 332.731 — 63.904 
— 331.075 — 44.760 
— 329.468 S23), WS 
=327.911 — 6.789 
—326.410 12.057 
— 324.963 30.821 
— 323.577 49.510 


1455 


Tal5[g] 


log Ky 
[ - 


J 


1456 


TaN 


Phase Tt 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3363.00 


LIQ 3363.00 
3400.00 
3500.00 


References 


Phase ml PS 


SOL Get 
LIQ sh 


S 


J/(K mol) 


51.045 

51.304 

64.405 

75.589 

85.166 

93.492 
100.843 
107.417 
113.364 
118.795 
123.792 
128.423 
132.740 
136.783 
140.589 
144.183 
147.591 
150.831 
153.921 
156.875 
159.705 
162.423 
165.037 
167.557 
169.989 
172.340 
174.616 
176.822 
178.963 
181.043 
183.065 
185.035 
186.249 

19.906 
206.155 
206.842 
208.661 


TANTALUM MONONITRIDE 


—~(G-H298)/T H H-H298 G 

kJ / mol 
51.045 -252.295 0.000 -267.514 
51.046 -252.217 0.078  -267.609 
52.788  -247.648 4.647 -273.410 
56.260 242.630 9.665  -280.425 
60.299  -237.375 14.920 -288.475 
64.460)) =2315972) 20.423" 8 = 297.417, 
68.557 226.467 25.828 -307.141 
72.516 -220.884 31.411 -317.559 
76.308  -215.239 37.056  -328.603 
79.927 -209.541 42.754 -340.215 
83.377 -203.797 48.498  -352.348 
86.666 198.011 54.284 -364.961 
89.805  -192.186 60.109 -378.022 
92.803  -186.325 65.970  -391.500 
95.672 -180.429 71.866  -405.371 
98.421 -174.500 77.795 -419.611 
101.059  -168.538 83.757 434.201 
103.594 162.545 89.750 449.123 
106.034  -156.521 95.774  -464.362 
108.385  -150.466 101.829  -479.903 
110.654 144.382 107.913 495.733 
112.846  -138.268 114.027 -511.840 
114.966  -132.124 120.171 528.214 
117.020 -125.952 126.343 544.845 
119.011 119.751 132.544 -561.723 
120.943 -113.521 138.774  -578.840 
122.819  -107.263 145.032 596.188 
124.643  -100.976 151.319 -613.761 
126.418 -94.662 157.683  —631.550 
128.147  -88.319 163.976 -649.551 
129.832  -81.948 170.347 -667.757 
131.475  -75.549 176.746  -686.163 
132.490  -71.503 180.792  -697.858 

66.944 
132.490 -4.559 247.736  -697.858 
133.295 ~2.237 250.058  -705.499 
135.423 4.039 256.334 -726.274 


AH; AG; 
—252.295 —226.575 
=252.291 — 226.416 
=P fia = raififclelsie 
-—250.825 -209.482 
-249.699  -201.317 
-248.480 -193.349 
-247.216 -—185.559 
-—245.934 -—177.929 
—244645 -—-170.442 
—243.357  —163.084 
-—242.073 —155.843 
—240.804 -—148.709 
—239.549 —-141.672 
—238.310 -134.724 
—237.087  -—127.859 
= 235.880: «. =121.069 
-—234.694 —114.350 
— 200 Oli LOTEO96 
232 SOOM Olas 
—231.273 —94.566 
— 230.197 — 88.082 
= AS) || Bis) — 81.645 
— 228.159 = 5258) 
— 227.204 — 68.902 
— 226.294 — 62.588 
— 225.441 — 56.308 
— 224 663 —50.058 
=223.979 — 43.835 
— 223.403 — 37.633 
= PE INS. —31.448 
SETS YE OO 
— 254.397 — 18.979 
— 254.160 — 14.487 
Sele — 14.487 
= 187.132 SOO 
— 186.905 —7.456 


194.955 


log Kg 
(tee 


] 


375.903 


Phase 1 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


LIQ 3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


References 
Phase in As 


SOL Pas 
LIQ Sh1 


Cy 


67.789 
67.920 
73.123 
76.479 
79.109 
81.396 
83.500 
85.497 
87.429 
89.317 
91.176 
93.015 
94.838 
96.650 
98.454 
100.251 
102.043 
103.831 
105.616 
107.398 
109.178 
110.956 
1125732 
114.508 
116.282 
118.055 
119,827 
121,599 
123.370 


94.140 
94.140 
94.140 
94.140 
94.140 
94.140 
94.140 
94.140 
94.140 
94.140 
94.140 


DITANTALUM NITRIDE 
S) —(G-H298)/T H H-H298 G 

J/(K mol) I kJ / mol 

86.149 86.149 -271.542 0.000  -297.227 

86.568 86.150 —271.416 0.126  -297.387 
106.891 88.886 —264.340 7.202  -307.096 
123.588 94.206 -256.851 14691  -318.645 
137.772 100.314  -249.067 22.475 -331.731 
150.141 106.567  -241.040 30.502  -346.139 
161.149 112.714 ~ -232.794 38.748 -361.714 
171.100 118.658 -224344 47.198  -378.334 
180.208 124364 -215.697 55.845 -395.906 
188.630 129.828  -206.859 64.683  -414.353 
196.482 135.059 -197.835 73.707 -433.613 
203.852 140.070 -188.625 82.917 -453.633 
210.812 144877 -179.232 92310  -474.369 
217.417 149.494 -169.658 101.884 -495.784 
223.713 153.938  -159.902 111.640  -517.843 
229.735 158.221  -149.967 121.575  -540.517 
235.516 162.355 -139.852 131.690 -—563.781 
241.081 166.353 -129.559 141.983 -—587.613 
246.452 170.225 -119.086 152.456  -611.991 
251.649 173.979 -108.436 163.106  -636.898 
256.686 177.624 -97.607 173.935  -662.316 
261.578 181.169 —86.600 184.942 -688.230 
266.338 184.619 -75.416 196.126  -714.627 
270.976 187.981 -64.054 207.488 -741.494 
275.502 191.260 -52.514 219.028 -768.818 
279.923 194.462 -40.797 230.745 -796.590 
284.249 197.592 —28.903 242.639  -824.800 
288.485 200.654 -16.832 254.710  -853.437 
292.637 203.651 -4584 266.958  -882.494 

30.683 92.048 
323.319 203.651 87.464 359.006 -882.494 
326.406 207.561 96.878 368.420 -914.981 
329.395 211.322 106.292 377.834 -947.772 
332.292 214.944 115.706 387.248  -980.857 
335.102 218.437 125.120 396.662 -1014.227 
337.831 221.809 134.534 406.076 -1047.875 
340.483 225.069 143.948 415.490 -1081.791 
343.063 228.224 153.362 424.904 -1115.969 
SHEERS) ASI PAY, 162.776 434.318 -1150.401 
348.018 234.241 172.190 443.732 -1185.081 
350.402 237.115 181.604 453.146 -—1220.003 


AH; AG; 
=271.542 —243:913 
-271.5387  -243.742 
-271.070  -234.537 
—270.285 -225.489 
-—269.269 -—216.622 
—268.088 -207.939 
=266.771 — 199.435 
— 260.5520 = Li OS 
— 263. 40n a = 102,900 
—2Ocn Cem 0S3 
—260.333 -—167.086 
—258.459 —159.390 
-—256.489 —151.843 
—254.425 —144.440 
202: 200 me il oeniale 
—250.013 -—130.053 
-247.675 —123.063 
—245.249 -116.206 
— 242.747 — 109.479 
-—240.180 —102.878 
— 237.556 — 96.401 
— 234.883 — 90.045 
— 232.166 — 83.806 
— 229.410 —77.680 
— 226.619 —71.666 
— 223.819 — 65.760 
— 221.043 =59:950 
— 218.329 —$4,252 
Selow lo — 48.639 
— 123.662 — 48.639 
— 124.186 — 46.130 
—125;210 — 43.598 
— 190.064 — 40.772 
— 190.881 — 36.236 
Salon —31.676 
= C221 —27.092 
— 193.345 — 22.486 
— 194.171 Seley 
= GASES — 13.206 
— 195.829 — 8.534 


1458 


TaO[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase int i Ss 


GAS Jal 


Cp 


30.597 
30.628 
32.156 
33.402 
34.444 
35.349 
36.157 
36.892 
37.565 
38.186 
38.759 
39.289 
39.777 
40.185 
40.554 
40.894 
41.226 
41.562 
41.910 
42.274 
42.657 
43.060 
43.483 
43.926 
44.389 
44.872 
45.373 
45.893 
46.431 


Jal 


S 


Sw (Kimo) 


241.108 
241.297 
250.325 
257.638 
263.823 
269.202 
273.976 
278.278 
282.200 
285.810 
289.157 
292.281 
295:2iir 
297.968 
300.574 
303.043 
305.390 
307.628 
309.768 
311.822 
313.797 
315.702 
317.544 
319.328 
321.059 
322.744 
324.385 
325.986 
327.551 


TANTALUM MONOXIDE (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
241.108 192.464 0.000 120.578 
241.108 192.521 0.057 120.131 
242.329 195.662 3.198 95.532 
244.682 198.942 6.478 TOM2S 
247.370 202.336 9.872 44.042 
250.113 205.827 13.363 17.385 
252.803 209.403 16.939 -9.778 
255.398 213.056 20.592 -— 37.394 
257.885 216.779 24.315 — 65.421 
260.262 220.567 28.103 — 93.824 
262.532 224.414 31.950 — 122.574 
264.701 228.317 KloMetels) — 151.648 
266.777 232.271 39.807 — 181.024 
268.766 236.268 43.804 -—210.684 
270.673 240.306 47.842 -240.613 
272.505 244.378 51.914 — 270.794 
274.267 248.484 56.020 -301.217 
275.965 252.624 60.160  -331.869 
277.602 256.797 64.333 — 362.739 
279.183 261.006 68.542  -393.820 
280.711 265.253 72.789 — 425.101 
282.192 269.538 77.074 — 456.577 
283.626 273.865 81.401 — 488.239 
285.019 278.236 85.772  -520.083 
286.372 282.651 90.187 -—552.103 
287.688 287.114 94.650 — 584.294 
288.969 291.626 99.162 -616.651 
290.218 296.189 103.725  -649.169 
291.437 300.806 108.342  -681.847 


AH; AG; 
192.464 163.535 
192.447 163.355 
191.527 153.798 
190.661 144.467 
189.837 135.307 
189.038 126.282 
188.258 117.370 
187.497 108.555 
186.752 99.823 
186.025 91.166 
185.312 82.574 
184.604 74.041 
183.898 65.563 
183.187 57.135 
182.467 48.755 
181.734 40.421 
180.981 32.130 
180.209 23.881 
179.413 15.674 
178.589 7.507 
177.734 — 0.620 
176.846 —8.707 
175.924 =1O.7 5 
174.968 — 24.764 
173.978 — 32.734 
172.943 — 40.665 
171.848 — 48.556 
170.677 — 56.407 
169.414 — 64.217 


196.947 


log Ky 


212.947 


Phase a 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase a ds 


GAS Jat 


——= 


Jal 


S  -(G-+H298)/T 


J/(K mol) 


280.270 
280.543 
293.737 
304.694 
314.060 
322.223 
329.444 
335.910 
341.758 
347.090 
351.989 
356.518 
360.728 
364.659 
368.347 
371.820 
375.101 
378.211 
381.168 
383.985 
386.677 
389.255 
391.728 
394.105 
396.394 
398.603 
400.736 
402.801 
404.801 


TANTALUM DIOXIDE (GAS) 


H H-H298 G 

Hef kJ / mol 
280.270 -—200.832 0.000 -—284.395 
280.271 — 200.751 0.081 — 284.913 
282.045  -196.155 4677 -313.650 
285.510  -191.240 ODI CeO 43000 
289.507 -186.100 14.732 -—374.536 
293.610 -180.803 20.029 -406.359 
297.647 -175.394 25.438 -438.949 
301.545 --169:903 30.929  —-—472.223 
305.279 -164.353 36.479 -506.111 
308.841 —158.758 42.074  -540.557 
SiI2:2 ONE m1. (et OOM OO LOA. 
315.470 -147.469 53.363 -610.943 
318.554 -141.789 59.043  -646.807 
321.498  -136.090 64.742  -683.079 
324.312  —-130.375 70.457 —719.731 
327.005 -124.647 76.185 —-—756.741 
32919 9a OLS O/C O20 mm O4s 059 
332.065 —-113.154 87.678  -—831.756 
334.447 -107.390 93.442 -869.726 
SOE) = NONISI Sealy SOStets 
338.949 -95.829 105.003 —946.519 
341.080 —90.030 110.802 -—985.316 
343.139 —84.220 116.612 -1024.366 
345.131 -78.396 122.436 —-1063.659 
347.059 =72.559 128.273 —1103.184 
348.927 —66.707 134.125 -—1142.935 
350.739 —60.840 139.992 -1182.903 
352.499 —54.957 145.875 -1223.080 
354.210 —49.057 151.775 -—1263.461 


AH; AG; 
=200.832 —210:855 
=200.852  —210.917 
—201.803 —-214.123 
=202:564) = 2 Weal 
— 203.221 — 219.958 
— 203.841 — 222.699 
—204.456 -—225.351 
SUNOS SAP SIRS 
— 205.731 — 230.429 
—206.406 —232.866 
07a ON mut 230.2411 
=207.854 —237.555 
—208.640 -—239.810 
—209.470  —242.008 
—210.347 —244.149 
—211.270 -—246.234 
—212.247 —-—248.262 
SPST Sy ra} 0 2815) 
214 302mm 202 M03 
—215.513 —254.014 
—216.732 —255.820 
= 11010 20mmE 20000 
= 29387) = 209.206 
—220.827 —260.890 
— 222.344 —-—262.463 
—223.949  —263.976 
220 OOO 2004214 
—227.488  —266.816 
= 229,450. 2OGm 69 


1460 


Ta205 


Phase il; 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2058.00 


LIQ 2058.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase a ds 


SOL Jal 
LIQ Jal 


[(—_—————— 


C, 


135.054 
135.320 
147.513 
156.879 
164.403 
170.453 
WANS 
179.038 
182.753 
184.824 
187.071 
189.021 
190.740 
192°279 
193.674 
194.953 
196.138 
197.246 
198.288 
198.868 


242.672 
242.672 
242.672 
242.672 
242.672 
242.672 
242.672 
242.672 
242.672 
242.672 
242.672 


S 


J/(K mol) 


143.135 
143.971 
184.660 
218.622 
247.914 
273.729 
296.813 
317.671 
336.728 
354.243 
370.424 
385.476 
399.548 
412.761 
425.216 
436.996 
448.173 
458.808 
468.952 
474.629 

58.348 
5382977 
537.880 
549.169 
559.956 
570.284 
580.191 
589.709 
598.867 
607.693 
616.208 
624.435 


DITANTALUM PENTOXIDE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
143.135 -2045.976 0.000 -—2088.652 
143.137 -2045.726 0.250  -2088.917 
148.602 -2031.553 14.423 -2105.417 
159.301 -2016.316 29.660 -2125.627 
171.684 -2000.238 45.738 -—2148.987 
184.454 -1983.484 62.492 -2175.094 
197.082 -1966.191 79.785 -—2203.642 
209.340 -1948.479 97.497 -—2234.382 
221.140 -1930.388 115.588 -2267.116 
232.455 -1912.009 133.967 -2301.677 
243.287 -1893.412 152.564 -2337.920 
253.652 -1874.605 171.371 -2375.724 
263.576 -1855.615 190.361 -—2414.983 
273.086 -1836.463 209.513 -2455.605 
282.209 -1817.164 228.812 -2497.510 
290.970 -1797.732 248.244 -2540.626 
299.396 -1778.177 267.799 -2584.889 
307.509 -1758.507 287.469 -2630.242 
315.329 -1738.730 307.246 -2676.634 
319.739 -—1727.212 318.764 —2703.999 

120.081 

319.739 -1607.131 438.845 -—2703.999 
324.053 -1596.939 449.037 -2726.487 
334.031 -1572.672 473.304 -2780.844 
343.621 -1548.404 497.572 -2836.304 
352.852 -1524.137 521.839 -—2892.820 
361.748 -1499.870 546.106 -2950.347 
370.334 -1475.603 570.373 -3008.845 
378.630 -1451.336 594640 -3068.277 
386.654 -1427.068 618.908 -3128.607 
394.424 -—1402.801 643.175 -3189.805 
401.954 -—1378.534 667.442 -—3251.839 


AH; AG; 
-2045.976 -1910.991 
-2045.956 -1910.153 
-—2044.361 -1865.101 
—2042.005 -1820.545 
-—2039.102 -1776.518 
-2035.809 -1733.010 
—2032.233 -1689.994 
—2028.458 -1647.439 
—2024.495 -1605.314 
—2020.412 -1563.593 
—2016.258 -1522.247 
-—2012.048 -1481.250 
-—2007.797 -—1440.579 
—2003.523 -1400.212 
—1999.239 -1360.131 
-1994.957 -1320.318 
-—1990.694 -1280.756 
—1986.455 -—1241.431 
—1982.261 -1202.328 
=1979.855: —1179;745 
—1859.774 -1179.745 
=1856:215. > —1165.903 
-1847.863 —-1133.227 
—1839.689 -—1100.927 
—1831.699 -—1068.979 
—1823.896 -1037.360 
—1816.285 -1006.050 
-1808.890 -—975.028 
-—1801.743 -944.276 
-1794.882 —-913.774 
-1788.336 —883.503 


441.893 


log Kg 
ee” | 


334.798 
332.587 
243.557 
190.191 
154.660 
129.319 
110.345 
95.615 
83.853 
74.249 
66.262 
HOD, 
53.749 
48.760 
44.404 
40.568 
37.167 
34.129 
31.402 
29.943 


29.943 
29.000 
26.906 
25.003 
23.266 
21.674 
20.212 
18.863 
17.616 
16.459 
15.383 


1461 


303.305 TANTALUM TRICHLORIDE OXIDE TaOCl3 
Phase T Gp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] = (Km) jail kJ / mol eee 
SOIL 298.15 119.820 177.402 177.402 — 892.447 0.000 -—945.339 -892.447 —802.599 140.612 
300.00 119.988 178.143 177.404 — 892.225 0.222 —945.668 -892.394 — 802.042 139.648 
400.00 125.886 213.591 182.197 — 879.889 12.558 -—965.326 -889.319 —772.380 100.862 
500.00 128.616 242.009 191.413 — 867.149 25.298 -—988.153 -886.082 -—743.518 77.675 
600.00 130.099 265.602 201.868 — 854.207 38.240 -1013.568 -882.810 -715.312 62.273 
References 
Phase Ink ES) Cy 
SOL Gel e 
303.305 TANTALUM TRICHLORIDE OXIDE (GAS) TaOCl3{[g] 
Phase ik Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) IL kJ / mol ] [ - 
GAS 298.15 98.534 361.607 361.607 —783.245 0.000 —891.058 -783.245 —748.318 131.102 
300.00 98.649 362.217 361.609 — 783.063 0.182 —891.728 -783.231 —748.101 130.256 
400.00 102.717 391.237 365.538 -772.965 10.280 -—929.460 -782.395 —736.514 96.179 
500.00 104.600 414.384 373.072 — 762.589 20.656 —969.781 -781.522 -—725.145 f5a155 
600.00 105.623 A3Gi05S 381.600 —752.073 31.172 -1012.205 -780.676 —713.950 62.155 
700.00 106.239 449.885 390.218 -—741.478 41.767 -1056.397 —-779.886 —702.892 52.450 
800.00 106.640 464.099 398.584 — 730.832 52.413 -1102.112 -779.154 —691.944 45.179 
900.00 106.914 476.677 406.575 —720.154 63.091 -1149.163 -778.478 — 681.084 39.529 
1000.00 107.110 487.952 414.159 —709.452 73.793 -1197.404 -777.856 -— 670.296 35.013 
1100.00 107.256 498.168 421.339 — 698.733 84.512 -1246.718 -777.284 — 659.568 Slps20) 
1200.00 107.366 507.505 428.136 — 688.002 95.248 -1297.008 -776.759 — 648.890 28.245 
1300.00 107.452 516.103 434.576 —677.261 105.984 -1348.194 -776.288 — 638.254 25.645 
1400.00 107.520 524.068 440.688 —666.512 116.733 -1400.208 -775.871 — 627.652 23.418 
1500.00 107.575 531.488 446.497 —655.757 127.488 -1452.990 -775.507 —617.078 21.489 
1600.00 107.620 538.432 452.028 —644.998 138.247 -1506.490 -775.198 — 606.526 19.801 
1700.00 107.658 544.958 457.304 —634.234 149.011 -1560.662 -774.945 — 595.992 18.313 
1800.00 107.689 55 tlits 462.347 ~623.466 159.779 -1615.469 -774.752 —585.471 16.990 
1900.00 OVATE 556.936 467.173 —~612.696 170.549 -1670.874 -774.619 —574.960 15.807 
2000.00 107.738 562.461 471.801 —601.923 181.322 -1726.846 -774.553 —564.453 14.742 
References 
Phase H/S Cy 


GAS Sc5 


] 


] 
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TaO2Cl TANTALUM CHLORIDE DIOXIDE 248.399 

Phase ili Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol Ped aaa 

SOL 298.15 93.096 97.906 97.906 -—1046.000 0.000 -1075.191 -—1046.000 — 968.390 169.658 
300.00 93.224 98.482 97.907 -1045.828 0.172 -1075.372 -—1045.960 — 967.909 168.528 
400.00 98.314 126.069 101.6384 -1036.226 9.774 -—1086.654 —1043.639 — 942.233 123.043 
500.00 101.546 148.374 108.823  -1026.224 19.776 -—1100.411 -—1041.098 -—917.172 95.816 
600.00 104.047 167.116 117.017. -1015.941 30.059 -1116.210 -—1038.430 — 892.636 TN 

References 

Phase mn Ss Cp 

SOL A3 e 

TaS[g] TANTALUM MONOSULFIDE (GAS) 213.014 

Phase aT] C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol ] [, =<] 

GAS 298.15 S78) 258.179 258.179 514.632 0.000 437.656 514.632 459.588 —80.518 
300.00 33.226 258.384 258.179 514.693 0.061 437.178 514.604 459.247 —79.962 
400.00 34.872 268.201 259.507 518.110 3.478 410.829 510.864 441.111 —57.603 
500.00 35.650 276.075 262.059 521.640 7.008 383.602 507.875 423.997 — 44.295 
600.00 36.087 282.617 264.956 525.229 10.597 355.658 505.250 407.476 — 35.474 
700.00 36.363 288.202 267.888 528.852 14.220 CPT! 1} 502.902 391.367 — 29.204 
800.00 SOD5S 293.071 270.738 532.499 17.867 298.042 500.501 375.596 — 24.524 
900.00 36.693 297.385 273.463 536.161 21.529 268.515 445.245 361.284 — 20.968 
1000.00 36.802 301.257 276.052 539.836 25.204 238.580 444.349 352.002 — 18.387 
1100.00 36.891 304.769 278.506 543.521 28.889 208.276 443.430 342.812 — 16.279 
1200.00 36.966 307.982 280.830 547.214 32.582 177.636 442.489 333.706 — 14.526 
1300.00 37.031 310.943 283.034 550.914 36.282 146.688 441.515 324.680 — 13.046 
1400.00 37.090 313.690 285.127 554.620 39.988 115.454 440.509 SHS 78h — 11.780 
1500.00 37.143 316.251 287.118 558.332 43.700 83.956 439.469 306.854 — 10.686 
1600.00 37.192 318.649 289.014 562.049 47.417 52.209 438.394 298.048 -—9.730 
1700.00 37.238 320.906 290.824 565.770 syilaliete: 20.231 437.283 289.310 —8.889 
1800.00 37.281 323.035 292.555 569.496 54.864 — 11.967 436.132 280.639 -8.144 
1900.00 SiZocs 325.052 294.213 573.226 58.594 - 44.373 434.940 272.033 -7.479 
2000.00 37.363 326.967 295.803 576.960 62.328 —76.974 433.702 263.490 —6.882 

References 

Phase ms Cy 

GAS Mit Mit 


245.080 


Phase T 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 


References 
Phase int iS 


SOL Mit 


—— 


Cp 


69.872 
70.013 
75.238 
78.059 
79.934 
81.361 
82.551 
83.602 
84.567 


TANTALUM DISULFIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) i) (I kJ / mol 
75.312 75.312  -353.966 0.000  -376.420 
75.745 75.313 —353.837 0.129 -376.560 
96.694 78.134  -346.542 7.424  -385.220 
113.812 83.611 —338.866 15.100 -395.772 
128.219 89.877 -330.961 23.005 -407.892 
140.652 96.262 -322.894 31.072 -421.350 
151.596 102509 -314.697 39.269 -435.973 
161.380 108.516  -306.388 47.578 -451.630 
170.239 114.252 -297.979 55.987 -468.218 


AHy AG; 
-—353.966 -—344.930 
-—353.968 -—344.874 
— 358.411 — 341.661 
-361.156 -337.196 
— 363.041 — 332.208 
-—364.255 -326.969 
-—365.465  -—321.563 
— 472.281 — 313.693 
=470.279° -—296179 
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Tb 


Phase if 


iS == 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1560.00 


SOL-B 1560.00 
1600.00 
1630.00 


LIQ 1630.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3492.00 


References 


Phase Al fs) 


SOL-A Hut 
SOL-B Hu1 
LIQ Hut 


Cy 


28.891 
28.885 
28.574 
28.263 
29.937 
31.404 
32.836 
34.306 
35.850 
37.491 
39.241 
41.108 
43.265 
45.434 
46.735 


27.740 
27.740 
27.740 


46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 
46.484 


Cp 


Hu1 
Hu1 
Hu1 


S 


J/(K mol) 


73.304 
73.482 
81.750 
88.092 
93.400 
98.126 
102.413 
106.365 
110.058 
113.551 
116.888 
120.102 
123.227 
126.286 
128.093 
3.219 
131.311 
132.014 
132.529 
6.623 
139.152 
141.106 
143.763 
146.277 
148.661 
150.929 
153.091 
155.158 
157.136 
159.034 
160.857 
162.611 
164.302 
165.933 
167.509 
169.033 
170.509 
171.939 
173.327 
174.568 


Remarks 


Hu1 


—(G-H298)/T 


H 


TERBIUM 


H—-H298 


G 
kJ / mol 


73.304 
73.304 
74.434 
76.556 
78.930 
81.341 
83.711 
86.011 
88.233 
90.377 
92.448 
94.453 
96.397 
98.288 
99.399 


99.399 
100.206 
100.796 


100.796 
102.416 
104.640 
106.766 
108.802 
110.754 
112.630 
114.434 
116.172 
117.849 
119.469 
121.034 
122.549 
124.017 
125.441 
126.823 
128.165 
129.470 
130.740 
131.878 


0.000 
0.053 
2.926 
5.768 
8.682 
11.750 
14.962 
18.318 
21.825 
25.492 
29.327 
33.344 
37.562 
41.997 
44.762 
5.021 
49.783 
50.892 
SileiZo 
10.795 
62.520 
65.773 
70.422 
75.070 
(9.019 
84.367 
89.016 
93.664 
98.312 
102.961 
107.609 
112.258 
116.906 
ZISo5 
126.203 
130.851 
135.500 
140.148 
144.797 
149.073 


0.000 
0.053 
2.926 
5.768 
8.682 
11.750 
14.962 
18.318 
21.825 
25.492 
29.327 
33.344 
37.562 
41.997 
44.762 


49.783 
50.892 
AS 


62.520 
65.773 
70.422 
75.070 
TEETAS) 
84.367 
89.016 
93.664 
98.312 
102.961 
107.609 
112.258 
116.906 
121.555 
126.203 
130.851 
135.500 
140.148 
144.797 
149.073 


BPT= 3492., L= 330.87 kJ 


—21.855 
=21.991 
—29.773 
— 38.278 
— 47.358 
=56.939 
— 66.969 
-77.410 
— 88.233 
—99.415 
— 110.938 
22.709 
— 134.956 
— 147.432 
— 155.063 


— 155.063 
— 160.330 
— 164.298 


— 164.298 
— 174.107 
— 188.352 
— 202.855 
— 217.603 
— 232.584 
— 247.785 
— 263.199 
— 278.814 
— 294.623 
— 310.618 
— 326.792 
— 343.138 
=Sod-0oll 
— 376.323 
— 393.151 
— 410.128 
— 427.251 
—444.514 
— 460.518 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


158.925 


log Ky 


[ 


] 


158.925: * 


Phase 1 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


References 
Phase ml Ss 


GAS Hu1 


= 


Hu1 


TERBIUM (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) lua kJ / mol 
203.251 203.251 388.694 0.000 328.095 
203.403 203.251 388.740 0.046 327.719 
210.4389 204.214 391.184 2.490 307.009 
215.821 206.017 393.596 4.902 285.685 
220.212 208.028 396.004 7.310 263.877 
223.956 210.043 398.433 9.739 241.664 
227.245 ~~ 211.991 400.897 12.203 219.101 
230.197 213.853 403.404 14.710 196.226 
232.888 215.624 405.958 17.264 173.070 
235.369 217.307 408.562 19.868 149.656 
237.678 218.910 AIR OnN 222021 126.002 
239.841 220.438 413.918 25.224 102.125 
241.880 221.897 416.670 27.976 78.038 
243.810 223.294 419.467 30.773 53.753 
245.643 224.634 422.307 33.613 29.279 
247.387 225.922 425.185 36.491 4.627 
249.051 227.161 428.097 39.403 = 209 
250.642 228.355 431.0389 42.345 — 45.181 
252.164 229.508 434.007 45.313 OLSZi 
253.624 230.622 436.998 48.304 = 95; Oil 
255.024 231.699 440.009 51.315  -121.044 
256.370 = 232.7438 443.037 54343 -146.614 
257.665 233.754 446.080 57.386  -172.317 
258.912 234.736 449.135 60.441 — 198.146 
260.115 235.689 452.201 63.507  -224.097 
261.276 236.615 455.278 66.584  -—250.167 
262.399) 237,516 458.365 69.671 — 276.351 
263.485 238.393 461.461 72.767 -302.646 
264.538 239.247 464.567 75.873 -329.047 
265.559 240.080 467.681 78.987 -—355.552 
266.551 240.891 470.806 82.112  -382.158 
267.516 241.684 473.940 85.246 -408.862 
268.455 242.457 477.086 88.392 -435.661 
269.370 243.213 480.244 91.550  -462.552 


AH; AG; 
388.694 349.950 
388.686 349.710 
388.258 336.782 
387.827 323.963 
387.322 311.235 
386.684 298.603 
385.935 286.070 
385.086 273.636 
384.133 261.303 
383.070 249.071 
381.888 236.940 
380.575 224.914 
379.108 212.994 
377.471 201.184 
371.415 189.609 
359.411 178.735 
357.675 168.157 
355.968 157.675 
354.288 147.282 
352.631 136.972 
350.994 126.741 
349.373 116.584 
347.767 106.497 
346.174 96.477 
344.592 86.521 
343.021 76.625 
341.459 66.787 
339.907 57.005 
338.364 47.276 
336.830 37.598 
335.306 27.970 
333.792 18.389 
332.290 8.854 

0.000 0.000 
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TbBr3{g] 


Phase Wi 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nt S 


GAS Pa2 


SS 


Pa2 


TERBIUM TRIBROMIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) heal kJ / mol 


402.439 402.439 -—540.573 0.000 -—660.560 
402.933 402.440 -540.425 0.148 -—661.305 
426.245 405.605 —532.317 8925 One 02-01) 
444.667 411.640 -524.059 16.514 -746.393 
459.900 418.450 -515.703 24870 -791.643 
472.898 425.323 -507.270 33.303  -838.299 
484.245 431.994  -498.772 41.801 — 886.168 
494.323 438.370 -490.215 50.358  -935.106 
503.397 444.426  -481.602 58.971 — 984.999 
511.656 450.168  -472.936 67.637 -—1035.758 
519.241 455.612  -464.219 76.354 -1087.308 
526.259 460.780 ~=455.451 85.122 =1939.587 
532.793 465.693 -446.633 93.940 -1192.544 
538.911 470.373  -437.766 102.807 -—1246.132 
544.665 474.838 -428.850 111.723 -1300.314 
550.099 479.107 -419.886 120.687 -—1355.054 
555.250 483.195  -410.873 129.700 -1410.324 
560.149 487.117 -401.813 138.760 -1466.096 
564.821 490.887 -392.704 147.869 -1522.346 


AH; AG; 
-540.573  -570.633 
~540.688 570.819 
BETA: We — STG Ie, 
-587.299  -567.336 
-587.434 563.332 
-587.672 559.298 
-588.007 —555.223 
-588.443  -551.100 
-588.985 546.922 
-589.645  -542.685 
-590.432  -538.382 
-591.359 -534.008 
-592.447 529.557 
-593.710 525.022 
-599.394  -520.278 
-611.022 -514.856 
-612.378  -509.160 
-613.693  -503.389 
-614.967  -497.551 


398.637 


log Ky 


$$ 
= - Soricenecumeeeemeeee ee 


265.283 


Phase Tt 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
783.00 


SOL-B 783.00 
800.00 
855.00 


LIQ 855.00 
900.00 
1000.00 


References 
Phase nl fs 


SOL-A Nb1/Pa2 
SOL-B Dw4,Pa2 
LIQ Dw4,Pa2 


Cp 


97.487 

97.590 
102.218 
105.926 
109.270 
112.444 
115.007 


124.934 
124.934 
124.934 


144.474 
144.474 
144.474 


Cp 


Pa2 


Dw4,Pa2 


Dw4 


S 


J/(K mol) 


153.134 
153.738 
182.482 
205.699 
225.311 
242.395 
255.136 

17.981 
273.117 
275.800 
284.107 

22.633 
306.740 
314.151 
329.372 


TERBIUM TRICHLORIDE 


—(G-H298)/T H H-H298 G 
ileal kJ / mol 
153.134 —997.047 0.000 -1042.704 
153.136 -—996.867 0.180 -—1042.988 
157.024 -986.864 10.183 -1059.857 
164.510 —976.452 20.595 -1079.302 
173.050 -965.691 31.356 -1100.877 
181.762 -954.604 42.443 -1124.280 
188.875 —945.164 51.883 -1144.936 
14.079 
188.875 -—931.085 65.962 -1144.936 
190.693 — 928.961 68.086 -—1149.602 
196.438 — 922.090 74.957 -1165.002 
19.351 
196.438 -—902.739 94.308 -1165.002 
202.140 -—896.238 100.809 -1178.973 
214.116 —881.790 115.257 -—1211.163 


AHy AG; 
-997.047 -921.065 
—997.014 -—920.594 
-995.085  -895.403 
=992.872 —8/0.733 
-—990.477 —846.528 
—987.973 —822.733 
—985.800 -803.264 
OA eA — 803.264 
=971.100 = — 799.613 
-969.127 -—787.890 
=949.776 ~~ —787.890 
-947.322 —779.433 
—941.993 —761.066 
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TbCI3 


log K; 
[ — 


161.367 
160.290 
116.928 
90.965 
73.697 
61.393 
53.586 


53.586 
52.209 
48.135 


48.135 
45.237 
39.754 


] 
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TbCI3[g] TERBIUM TRICHLORIDE (GAS) 265.283 
Phase W C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] (ANNAN I atl) I} Ih kJ / mol [ - 
GAS 298.15 78.212 CHOCO Cys) ciele —691.197 0.000 -—803.103 -691.197 —681.464 119.390 
300.00 78.278 375.819 375.336 —691.052 0.145 —803.798 -691.200 — 681.404 118.643 
400.00 80.481 398.684 378.439 — 683.099 8.098 —842.573 -691.320 —678.119 88.553 
500.00 81.834 416.793 384.361 — 674.981 16.216 —883.378 -691.401 — 674.808 70.497 
600.00 83.039 431.821 391.054 — 666.737 24.460 —925.829 -691.523 —671.480 58.458 
700.00 84.160 444.707 397.820 — 658.376 32.821 —969.671 -691.745 — 668.124 49.856 
800.00 85.185 456.013 404.402 — 649.908 41.289 -1014.718 -692.047 —664.729 43.402 
900.00 86.095 466.100 410.707 -— 641.343 49.854 -1060.833 -692.427 -—661.293 38.380 
1000.00 86.883 475.213 416.709 — 632.693 58.504 -1107.906 -692.896 — 657.809 34.360 
1100.00 87.546 483.526 422.411 — 623.970 67.227 -1155.849 -693.470 — 654.274 31.069 
1200.00 88.087 491.168 427.826 —615.188 76.009  -1204.589 -694.169 — 650.681 28.323 
1300.00 88.511 498.236 432.974 — 606.357 84.840 -1254.063 -695.014 — 647.023 25.998 
1400.00 88.827 504.807 437.873 —597.489 93.708  -1304.219 -696.036 — 643.295 24.002 
1500.00 89.044 510.944 442.542 —588.595 102.602 -1355.010 -697.260 — 639.486 22.269 
1600.00 89.172 516.695 446.999 —579.683 111.514 -1406.395 -702.938 — 635.470 20.746 
1700.00 89.223 522.103 451.259 —570.763 120.434 -1458.338  -714.603 -— 630.775 19.381 
1800.00 89.209 527.203 455.338 —561.841 129.356 -1510.806 -716.045 — 625.803 18.160 
1900.00 89.141 532.024 459.249 -—552.923 138.274 -1563.769 -717.502 — 620.750 17.066 
2000.00 89.033 536.594 463.003 -—544.014 147.183 -1617.202 -718.979 —615.619 16.078 
References 
Phase H/S Cp 
GAS Pa2 Pa2 
TbO1.72 TERBIUM 1.72—OXIDE 186.444 
Phase VT Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) eal kJ / mol ] [ - 
SOL 298.15 58.996 80.751 80.751 —953.115 0.000 -—977.191 -953.115 -— 902.734 158.155 
300.00 59.112 81.116 80.752 — 953.006 0.109 -977.341 -953.106 -—902.421 157.126 
400.00 63.860 98.830 83.135 — 946.837 6.278 —986.369 -952.366 — 885.626 115.651 
500.00 SAS) 113.445 87.778 —940.281 12.834 -—997.004 -951.282 — 869.061 90.790 
600.00 69.781 125.923 93.120 — 933.433 19.682 -1008.987 -—950.065 — 852.730 74.237 
700.00 72.169 136.862 98.604 — 926.334 26.781 -1022.137 -—948.833 — 836.605 62.428 
800.00 74.409 146.646 104.008 —919.004 34.111 -1036.321 -947.585 — 820.658 53.583 
900.00 76.563 SSIS 109.247 —911.455 41.660 -1051.437 -946.321 —804.868 46.713 
1000.00 78.664 163.711 114.290 — 903.694 49.421 -1067.405 -945.043 —789.219 41.225 
References 
Phase in fs Cy 
SOL Fi2/We1 Pal 


] 


] 
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187.884 TERBIUM 1.81—OXIDE TbO1.81 

Phase T Gis S —(G-H298)/T H H-H298 G AH; AG; log kK; 
[K] S/o) Ih kJ/mol = [ - 

SOL 298.15 58.162 81.170 81.170 — 961.902 0.000 —986.103 -961.902 —908.893 159.234 
300.00 58.342 81.530 81.171 —961.794 0.108 —986.253 -961.897 — 908.564 158.195 
400.00 65.111 99.354 83.555 — 955.582 6.320 -—995.324 -961.247 — 890.867 116.335 
500.00 68.928 114.325 88.253 — 948.866 13.086 -1006.029 -960.141 — 873.394 91.243 
600.00 71.583 127.138 93.692 —941.834 20.068 -1018.117 -—958.882 — 856.162 74.536 
700.00 73.690 138.336 99.287 — 934.568 27.334 -1031.403 -957.629 — 839.142 62.618 
800.00 75.505 148.297 104.802 —927.106 34.796 -1045.743 -956.399 — 822.299 53.691 
900.00 77.149 157.286 110.142 -919.472 42.4380 -1061.030 -955.204 —805.609 46.756 

References 

Phase igs Cy 

SOL Fi2/We1 Pal 

190.924 TERBIUM DIOXIDE TbhO2 

Phase i Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] (SI itl) ll kJ / mol ] [ - 

SOL 298.15 61.544 82.843 82.843 —971.525 0.000 -—996.225 -971.525 —913.205 159.990 
300.00 61.682 83.224 82.844 -—971.411 0.114 -—996.378 -971.519 —912.843 158.940 
400.00 67.143 101.793 85.339 — 964.943 6.582 -1005.661 -970.895 — 893.364 116.661 
500.00 70.622 WANA 90.212 — 958.046 13.479 -1016.631 -969.898 —874.091 91.316 
600.00 73.320 130.293 95.825 — 950.844 20.681 -1029.020 -968.770 — 855.035 74.437 
700.00 75.649 141.773 101.586 — 943.394 28.131 -1042.635 -967.642 — 836.169 62.396 
800.00 77.182 152.016 107.261 — 935.721 35.804 -1057.333 -966.518 —817.464 53.375 
900.00 79.801 161.294 WW (ey — 927.841 43.684 -1073.006 -965.400 —798.899 46.367 
1000.00 81.749 169.804 118.042 -—919.763 51.762 -1089.567 -964.291 —780.459 40.767 
1100.00 83.651 177.685 123.110 -—911.493 60.032 -1106.946 -963.196 —762.128 36.190 
1200.00 85.521 185.044 127.968 — 903.034 68.491 -1125.086 -962.122 — 743.897 32.381 
1300.00 87.369 191.962 132.627 — 894.389 77.136 -1143.940 -961.077 —725.754 29.161 

References 

Phase Int HS Gs 


SOL Fi2/Wet 


e 


] 
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Tb203 


Phase 


SOL 


? 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 


Phase 


SOL 


ars) 


Fi2/Wet 


——= 


Cp 


115.058 
115.309 
124.131 
128.505 
131.429 
133.876 
136.217 
138.601 
141.084 
143.675 
146.361 
149.114 
151.902 
154.684 
157.420 
160.066 
162.576 


Cp 


Pa2 


DITERBIUM TRIOXIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) IL Ik kJ / mol 


156.900 156.900 -1865.227 0.000 -1912.007 
157.613 156.902 -1865.014 0218 > =1912:298 
O23 161.554 -1852.980 12.247 -1929.849 
220.385 170.588 -1840.329 24898 -1950.521 
244.084 Weiss —AKsvasy4s) GYMS IAS TTA 
264.531 191.433 -1814.058 51.169 -1999.230 
282.561 201.719 -1800.553 64.674 -—2026.602 
298.742 211.615 -1786.813 78.414  -2055.681 
313.472 221.075 -1772.830 92397 -—2086.302 
327.040 230.099 -1758.593 106.634 -—2118.336 
339.656 238.709 -1744.092 121.135  -2151.678 
351.479 246.934 -1729.318 135.909 -2186.241 
362.632 254.803 -1714.268 150.959 —2221.952 
373.207 262.347 -1698.938 166.289 —-2258.748 
383.278 269.593 -1683.332 181.895 -2296.576 
392.901 276.566 -1667.457 197.770 -—2335.389 
402.122 283.287 -1651.324 213.903 -2375.143 


AH; AG; 
—1865.227 —1776.549 
-1865.202 -1775.999 
—1863.371 -1746.517 
—1860.992 -1717.572 
—1858.555 -1689.120 
—1856.306 -1661.061 
—1854.230 -1633.313 
—1852.311 -1605.815 
—1850.535. —15/8.523 
—1848.894 —1551.403 
—1847.387 -—1524.425 
-—1846.022 -1497.568 
—1844.827 -1470.810 
—1843.829 -1444.131 
Oot Oo | il Adan: 
-—1870.940 —1389.296 
-—1869.677 -—1361.000 


365.849 


log Ky 
[ = 


311.244 
309.229 
228.072 
179.434 
147.051 
123.950 
106.644 
93.199 
82.454 
73.670 
66.357 
60.173 
54.877 
50.289 
46.269 
42.688 
39.495 


] 


190.991 


Phase Th 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ft 


GAS Mit 


[_——— 


Mit 


S  -~(G-H298)/T 


J/(K mol) 


267.132 
267.345 
277.424 
285.438 
292.068 
297.713 
302.626 
306.973 
310.870 
314.402 
317.631 
320.605 
323.362 
325.930 
328.335 
330.595 
332.728 
334.746 
336.662 


TERBIUM SULFIDE (GAS) 


H H-H298 G 

hl kJ / mol 
267.132 LE falsil 0.000 78.092 
267.133 157.801 0.064 77.597 
268.499 161.307 3.570 50.338 
PVN is) 164.900 7.163 22.181 
274.069 168.537 10.800 —6.704 
277.053 172.199 14.462 — 36.200 
279.950 175.878 18.141 — 66.223 
282.715 179.569 21.832 —96.707 
285.339 183.268 25.531 — 127.602 
287.823 186.974 29.237 — 158.869 
290.175 190.685 32.948 — 190.472 
292.403 194.400 36.663 — 222.386 
294.517 198.120 40.383 — 254.586 
296.526 201.843 44.106 — 287.052 
298.440 205.568 47.831 —319.767 
300.266 209.297 51.560 — 352.714 
302.010 213.028 55.291 — 385.882 
303.681 216.761 59.024 — 419.256 
305.282 220.497 62.760 — 452.827 


AH AG, 
157.737 109.504 
157.705 109.205 
153.757 93.388 
150.606 78.640 
147.753 64.520 
145.038 50.862 
142.145 37.603 

86.273 25.871 

84.630 19.247 

82.827 12.794 

80.854 6.514 

78.699 0.405 

76.342 0).915)1 

73.766 1120 

66.728 NO Woe 

53.703 —21.450 

50.909 Ooo) 

48.113 AS) MAS: 

45.316 — 34.013 
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TbSe{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase in SS 


GAS Mi1 


$= 


Mit 


J/(K mol) 


277.718 
277.936 
288.223 
296.344 
303.036 
308.723 
313.665 
318.033 
321.947 
325.492 
328.731 
331.712 
334.475 
337.048 
339.456 
341.719 
343.854 
345.873 


TERBIUM SELENIDE (GAS) 


S  -(G-H298)/T H H-H298 G 

kJ/mol 
277.718 205.016 ~—-0.000 122.214 
277.718 205.081  —-0.065 121.700 
279.115 208.659 3.643 93.370 
281.777 212.299 7.283 64.127 
284.779 215.970 10.954 34.149 
287.804 219.660 14.644 3.553 
290.734 223.361 18345  -27.571 
293.529 227.070 22.054 -59.160 
296.179 230.784 25.768 = - 91.163 
298.685 234.503 29.487 -123.538 
301.056 238.226 33.210 -156.251 
303.301 241.951 36.935  -189.275 
305.430 245.679 40.663  -222.586 
307.453 249.408 44.392 -256.164 
309.379 253.140 48.124  -289.990 
311.215 256.872 51.856  -324.050 
312.970 260.607 55.591 -358.330 
314.649 264.342 59.326 -392.817 
316.259 268.079 63.063  -427.501 


347.790 


AH; AG; 
205.016 156.669 
204.981 156.369 
203.018 140.458 
195.006 125.143 
192.249 111.427 
189.356 98.183 
186.330 85.364 
183.168 72.931 
179.861 60.859 
123.088 54.079 
120.907 47.900 
118.560 41.911 
116.025 36.108 
113.289 30.494 
106.105 25.188 

92.951 20.654 

90.043 16.486 

87.150 12.478 

84.270 8.623 


237.885 


log Ky 
pe) 


— 27.448 
— 27.226 
— 18.342 
-— 13.074 
-9.701 
oli 
—5.574 
— 4.233 
ato AS) 
— 2.568 
—2.085 
— 1.684 
— 1.347 
- 1.062 
—0.822 
— 0.635 
—0.478 
—0.343 
(W225: 


286.525 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al iS 


GAS Mit 


SS 


Mit 


TERBIUM TELLURIDE (GAS) 


S  ~(G-+H298)/T 


J/(K mol) 


286.379 
286.603 
297.114 
305.344 
312.100 
317.827 
322.796 
327.184 
331.112 
334.668 
337.915 
340.904 
343.672 
346.249 
348.661 
350.926 
353.063 
355.084 
357.002 


H H-H298 G 

Le kJ / mol 
286.379 268.613 0.000 183.229 
286.379 268.680 0.067 182.699 
287.809 272.335 See’ 153.489 
290.523 276.024 7.411 123.352 
293.573 279.729 11.116 92.469 
296.639 283.444 14.831 60.966 
299.605 287.166 18.553 28.929 
302.430 290.891 22.278 —3.574 
305.105 294.620 26.007 — 36.492 
307.634 298.350 29.737 — 69.784 
310.024 302.083 33.470 — 103.416 
312.286 305.817 37.204 — 137.359 
314.430 309.551 40.938 — 171.589 
316.466 313.287 44.674 — 206.087 
318.404 317.024 48.411 — 240.833 
320.251 320.761 52.148 — 275.814 
322.015 324.499 55.886 —311.014 
323.703 328.237 59.624 — 346.423 
325.320 331.976 63.363 — 382.028 


AH; AG; 

4 
268.613 219.842 
268.579 219.540 
266.676 203.476 
264.616 187.911 
262.281 172.783 
259.580 158.076 
238.899 145.659 
235.502 134.207 
231.958 123.140 
228.257 112.436 
224.388 102.077 
220.340 92.047 
169.652 84.828 
166.761 78.868 
159.418 73.228 
146.095 68.370 
143.010 63.886 
139.934 SIONS 
136.870 55.425 
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TbTe[g] 


log Ky 


| 
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Te 


Phase Y 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2473.00 


LIQ 2473.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


Cp 


24.252 
24.267 
25.104 
25.941 
26.778 
27.614 
28.451 
29.288 
30.125 
30.962 
31.798 
32.635 
33.472 
34.309 
35.146 
35.982 
36.819 
37.656 
38.493 
39.330 
40.166 
41.003 
41.840 
42.451 


41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 


Ss) 


J/(K mol) 


33.472 
33.622 
40.718 
46.410 
51.213 
55.404 
59.146 
62.545 
65.674 
68.585 
71.315 
73,893 
76.342 
78.680 
80.921 
83.077 
85.157 
87.170 
89.123 
91.021 
92.870 
94.674 
96.437 
97.700 
9.644 
107.343 
107.798 
109.439 
111.018 
112.539 
114.008 
115.426 
116.798 
118.126 
119.414 
120.663 
121.876 
123.054 
124.201 
125.317 
126.403 
127.463 


—(G-H298)/T 


H 


TECHNETIUM 


H-H298 


G 
kJ/mol 


33.472 
33.472 
34.434 
36.278 
38.377 
40.516 
42.615 
44.644 
46.592 
48.461 
50.253 
51.973 
53.627 
55.220 
56.756 
58.242 
59.679 
61.074 
62.427 
63.744 
65.026 
66.276 
67.496 
68.369 


68.369 
68.793 
70.325 
71.803 
73.231 
74.611 
75.948 
77.244 
78.501 
(9721 
80.907 
82.061 
83.183 
84.276 
85.342 
86.381 
87.394 


0.000 
0.045 
2.513 
5.066 
7.702 
10.421 
13.224 
16.111 
19.082 
22.136 
25.274 
28.496 
31.801 
35.190 
38.663 
42.220 
45.860 
49.583 
53.391 
57.282 
61.257 
65.315 
69.457 
72.534 
23.849 
96.383 
97.513 
101.697 
105.881 
110.065 
114.249 
118.433 
122.617 
126.801 
130.985 
135.169 
139.353 
143.537 
147.721 
151.905 
156.089 
160.273 


0.000 

0.045 

2.513 

5.066 

7.702 
10.421 
13.224 
16.111 
19.082 
22.136 
25.274 
28.496 
31.801 
35.190 
38.663 
42.220 
45.860 
49.583 
53.391 
57.282 
61.257 
65.315 
69.457 
72.534 


96.383 

97.513 
101.697 
105.881 
110.065 
114.249 
118.433 
122.617 
126.801 
130.985 
135.169 
139.353 
143.537 
147.721 
151.905 
156.089 
160.273 


—9.980 

— 10.042 
— 13.774 
= Utsaikske, 
— 23.026 
— 28.361 
— 34.092 
— 40.179 
— 46.592 
— 53.307 
— 60.303 
=67009 
15,007 
— 82.829 
—90.810 
—99.011 
— 107.423 
— 116.040 
— 124.855 
— 133.863 
— 143.058 
— 152.435 
Oleg 
— 169.077 


— 169.077 
SUE 
— 182.844 
— 193.867 
— 205.046 
-— 216.373 
— 227.845 
— 239.457 
— 251.204 
— 263.081 
— 275.085 
— 287.212 
— 299.459 
— 311.822 
— 324.298 
— 336.884 
— 349.578 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
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98.906 TECHNETIUM [continued] Tc 
Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] (NTN intel) \) | kJ / mol ] [ - 

LIQ 4100.00 41.840 128.496 88.384 164.457 164.457 — 362.376 0.000 0.000 0.000 
4200.00 41.840 129.504 89.351 168.641 168.641 —375.276 0.000 0.000 0.000 
4300.00 41.840 130.489 90.297 172.825 172.825 — 388.276 0.000 0.000 0.000 
4400.00 41.840 131.450 91.221 177.009 177.009 — 401.373 0.000 0.000 0.000 
4500.00 41.840 132.391 92.126 181.193 181.193 — 414.565 0.000 0.000 0.000 
4600.00 41.840 133.310 93.011 185.377 185.377 — 427.851 0.000 0.000 0.000 
4700.00 41.840 134.210 93.878 189.561 189.561 — 441.227 0.000 0.000 0.000 
4800.00 41.840 135.091 94.728 193.745 193.745 — 454.692 0.000 0.000 0.000 
4900.00 41.840 135.954 95.560 197.929 197.929 — 468.244 0.000 0.000 0.000 
4904.64 41.840 135.993 95.598 198.123 198.123 — 468.875 0.000 0.000 0.000 

References 

Phase nfs Cy Remarks 

SOL Shi, Tk1  Sht1 


LIQ Shi, Tk1 Shi Tk1,e BPT= 4904.638, L= 592.879 kJ 
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Teg] 


Phase le 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase int # aS 


GAS Tk1 


_——= 


Hu1,e 


J/(K mol) 


181.059 
181.188 
187.188 
191.894 
195.864 
199.397 
202.662 
205.744 
208.683 
211.486 
214.148 
216.662 
219.027 
221.243 
223.315 
225.250 
227.058 
228.748 
230.331 
231.819 
233.220 
234.544 
235.799 
236.992 
238.131 
239.221 
240.267 
241.274 
242.246 
243.187 
244.099 
244.986 
245.848 
246.689 
247.510 
248.313 
249.098 
249.868 
250.622 
251.362 
252.089 
252.803 
253.505 
254.195 
254.873 
255.541 
256.198 
256.845 
257.481 


TECHNETIUM (GAS) 


S —(G—H298)/T H H-H298 G 

he kJ / mol 
181.059 656.888 0.000 602.905 
181.059 656.926 0.038 602.570 
181.877 659.012 2.124 584.137 
183.426 661.122 4.234 565.175 
185.175 663.301 6.413 545.783 
186.959 665.595 8.707 526.017 
188.720 668.042 11.154 505.912 
190.442 670.661 13.773 485.491 
192.120 673.451 16.563 464.768 
193.754 676.393 19.505 443.758 
195.344 679.453 22.565 422.476 
196.888 682.595 25.707 400.934 
198.386 685.785 28.897 379.148 
199.836 688.997 32.109 357.133 
201.240 692.208 35.320 334.904 
202.596 695.400 38.512 312.475 
203.905 698.563 41.675 289.859 
205.169 701.688 44.800 267.067 
206.388 704.775 47.887 244.113 
207.564 707.824 50.936 221.004 
208.698 710.836 53.948 197.752 
209.794 713.814 56.926 174.363 
210.851 716.763 59.875 150.845 
211.873 719.686 62.798 127.205 
212.861 722.589 65.701 103.449 
213.818 725.476 68.588 79.581 
214.744 728.353 = 71.465 55.606 
215.641 731.223 74.335 31.529 
216.512 734.091 = 77.203 7.352 
217.357 736.960 80.072 — 16.920 
218.179 739.833 82.945 —41.284 
218.978 742.714 85.826 — 65.739 
219.755 745.603 88.715 - 90.281 
220.513 748.504 91.616 -114.908 
221.252 751.419 94531 -139.618 
221.972 754.348 97.460 -164.409 
222.676 757.294 100.406 -189.280 
223.363 760.256 103.368  -214.228 
224.035 763.236 106.348  -239.253 
224.693 766.233 109.345 -264.352 
225.336 769.249 112.361 -289.525 
225.967 772.284 115.396 -314.769 
226.585 775.336 118.448 -340.085 
227.4911 778.407 121.519 -365.470 
227.785 781.494 124.606 -390.924 
228.369 784.599 127.711 -416.444 
228.942 787.720 130.832 -442.031 
229.504 790.856 133.968 -467.684 
230.058 794.006 137.118 -493.400 


AH; AG; 
656.888 612.885 
656.882 612.612 
656.499 597.911 
656.056 583.314 
655.600 568.809 
655.173 554.378 
654.817 540.004 
654.549 525.670 
654.369 511.360 
654.257 497.065 
654.179 482.779 
654.099 468.498 
653.984 454.226 
653.807 439.963 
653.545 425.715 
653.181 411.486 
652.703 397.282 
652.105 383.107 
651.384 368.968 
650.542 354.867 
649.579 340.809 
648.499 326.798 
647.305 312.836 
622.173 299.187 
620.892 286.292 
619.596 273.448 
618.288 260.651 
616.975 247.902 
615.659 235.198 
614.343 222.537 
613.033 209.919 
611.729 197.342 
610.435 184.804 
609.152 172.305 
607.882 159.841 
606.628 147.413 
605.389 135.018 
604.167 122.656 
602.963 110.325 
601.777 98.024 
600.609 85.751 
599.459 73.507 
598.328 61.288 
597.214 49.095 
596.118 36.927 
595.038 24.782 
593.975 12.661 
SUZ 2i 0.561 

0.000 0.000 


98.906 


log K; 
[ = 


- 107.375 
— 106.665 
—78.079 
— 60.938 
— 49.519 
— 41.368 
— 35.259 
— 30.509 
=26./11 
— 23.604 
—21.015 
— 18.824 
— 16.947 
—15;021 
— 13.898 
— 12.643 
1 t-320 
— 10.532 
— 9.636 
—8.827 
—8.092 
—7.422 
—6.809 
—6.251 
= D(a 
=U 
— 4.863 
—4.465 
—4.095 
-3.750 
—3.427 
-3.124 
- 2.839 
= ZO 
ered) 
—2.081 
— 1.856 
— 1.643 
-—1.444 
— 1.249 
— 1.066 
—0.893 
—0.728 
—0.570 
—0.419 
=n 
=O138 
—0.006 
0.000 


] 


130.905 TECHNETIUM DIOXIDE TcO2 
Phase i C, S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K] (== J (Kimo) I Jl kJ / mol [ - 
SOL 298.15 55.669 54.392 54.392 — 433.044 0.000 —449.261 -433.044 —378.117 66.244 
300.00 55.891 54.737 54.393 — 432.941 0.103 —449 362  -433.040 —377.776 (stony (Vere 
400.00 64.120 72.089 56.703 — 426.890 6.154 —455.725 -432.429 — 359.428 46.937 
500.00 68.546 86.913 61.301 — 420.238 12.806 —463.695 -431.388 — 341.293 35.655 
600.00 71.477 99.684 66.659 — 413.229 19.815 —473.039 -430.174 — 323.387 28.153 
700.00 73.700 110.876 72.193 — 405.966 27.078 —483.579 -428.886 —305.690 22.811 
800.00 75.547 120.841 77.662 — 398.501 34.543 —495.174 -427.561 — 288.181 18.816 
900.00 TOMES) 129.834 82.968 — 390.864 42.180 —507.715 -426.216 — 270.839 15.719 
1000.00 78.668 138.044 88.071 — 383.071 49.973 —521.115 -424.856 — 253.647 13.249 
1100.00 80.071 145.608 92.962 — 375.133 57.911 —535.302 -423.482 — 236.593 11.235 
1200.00 81.414 152.633 97.645 — 367.058 65.986 —550.218 -—422.094 —219.664 9.562 
References 
Phase H/ S$ C, 
SOL Ku1/Tk1 e 
146.905 TECHNETIUM TRIOXIDE TcO3 
Phase I C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] -———J/ (Kmol) eal kJ / mol ] [ en] 
SOL 298.15 107.947 77.404 77.404 — 539.736 0.000 —562.814 -539.736 — 461.087 80.781 
300.00 108.152 78.072 77.406 — 539.536 0.200 —562.958 -—539.663 —460.600 80.198 
400.00 119.244 110.705 81.781 —528.166 11.570 —572.448 -535.218 — 434.890 56.791 
References 


Phase Ald S 


SOL Ku1/Tk1 


é€ 


1478 


Tc207 DITECHNETIUM HEPTAOXIDE 309.808 

Phase If CG, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) lel kJ / mol gar | 

SOL 298.15 238.489 191.627 191.627 -1114.618 0.000 -1171.752 -1114.618 —937.716 164.284 
300.00 238.984 193.104 191.632 -1114.176 0.442 -1172.108 -1114.456 — 936.619 163.080 
393.00 263.861 260.844 200.223 -1090.794 23.824 -1193.306 -—1105.322 — 882.728 117.326 

6.000 47.446 

LIQ 393.00 251.040 266.844 85.494 -1043.348 71.270 -1148.217 —1057.876 — 837.640 111.333 
400.00 251.040 271.276 88.707 -1041.590 73.028 -1150.101 —1057.206 — 833.723 108.873 
500.00 251.040 327.294 131.030 -1016.486 98.132 -1180.133 -—1047.913 -—778.938 81.375 
584.00 251.040 366.279 162.136 -995.399 119.219 -1209.306 -—1040.508 — 734.345 65.682 

References 

Phase H/S C, Remarks 

SOL Tk1 e 

LIQ Tk1 e Tk1 BPT= 584., L= 58.79 kJ 

Tc207(g] DITECHNETIUM HEPTAOXIDE (GAS) 309.808 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) i (l kJ / mol ] [ - ] 

GAS 298.15 147.418 474.683 474.683 — 982.403 0.000 -1123.930 -982.403 — 889.895 155.906 
300.00 147.733 475.596 474.686  -—982.130 0.273 -1124.809 -982.410 — 889.321 154.844 
400.00 158.931 519.853 480.644 -966.720 15.684 -1174.661 -982.336 — 858.283 112.080 
500.00 164.298 BOD on 492.210 —950.580 31.873 -1228.508 -981.957 — 827.313 86.429 
600.00 167.353 586.205 505.424 -933.935 48.468 -1285.658 -981.692 —796.413 69.334 
700.00 169.301 612.159 518.862 -—917.096 65.307 -1345.607 -981.683 —765.036 57.125 
800.00 170.644 634.858 531-973 -—900.095 82.308 -1407.981 -981.968 —734.644 47.967 
900.00 171.624 655.017 544.545 —882.979 99.424 -1472.494 -982.545 — 703.697 40.841 
1000.00 172.367 673.139 556.514 -865.778 116.625 -1538.917 -983.402 — 672.670 35.137 
1100.00 172.945 689.596 567.876 —848.511 133.892 -1607.066 -984.526 — 641.545 30.464 
1200.00 173.401 704.664 578.656 —831.193 151.210 -1676.790 -985.905 — 610.305 26.566 
1300.00 173.763 718.559 588.890 —813.834 168.569 -1747.960 -987.530 — 578.941 23.262 
1400.00 174.047 731.447 598.618 —796.443 185.960 -1820.468 -989.396 — 547.443 20.425 
1500.00 174.268 743.463 607.878 -—779.027 203.377 -1894.221 -991.502 — 515.803 17.962 
1600.00 174.432 754.715 616.708 —761.591 220.812 -1969.135 -993.847 — 484.014 15.801 
1700.00 174.546 765.294 625.140 —744.142 238.261 -2045.141 -996.432 — 452.072 13.890 
1800.00 174.614 775.273 633.206 —726.683 255.720 -2122.174 -999.260 — 419.970 12.187 
1900.00 174.641 784.714 640.934 -709.220 273.183 -2200.178 -1002.332 — 387.705 10:659 
2000.00 174.627 793.672 648.349 —691.757 290.647 -2279.101 -—1005.653 ooo y-/ 9.279 

References 

Phase aS C, 

GAS Tk1/e e 


127.600 TELLURIUM 
Phase y C, S —(G-H298)/T H H-H298 G 
[K ] (=< Us {naval eli kJ / mol 
SOL 298.15 25.707 49.497 49.497 0.000 0.000 — 14.757 
300.00 25.748 49.656 49.497 0.048 0.048 — 14.849 
400.00 27.957 57.366 50.534 PThS%s 2133 —20.213 
500.00 30.167 63.842 52.563 5.639 5.639 — 26.282 
600.00 32.376 69.537 54.927 8.766 8.766 — 32.956 
700.00 34.585 74.694 BVAsheil 12.114 12.114 —40.171 
722.65 35.085 75.803 57.947 12.903 12.903 —41.876 
24.201 17.489 
LIQ 722.65 37.656 100.004 57.947 30.392 30.392 —41.876 
800.00 37.656 103.833 62.202 83:G05) 9 oG-305 —49.762 
900.00 37.656 108.268 67.079 37.071 37.071 — 60.371 
1000.00 37.656 112.236 71.400 40.836 40.836 —71.400 
1100.00 37.656 115.825 75.278 44602 44.602 — 82.806 
1200.00 37.656 119.101 78.795 48.367 48.367 —94.554 
1300.00 37.656 122.115 82.013 52133 52.133 —106.617 
1327.00 37.656 122.889 82.837 5Swl50 53.150 — 109.925 
References 
Phase nfs Cy Remarks 
SOL Hu1,Mi1 Hu1,Mi1 


AH AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


LIQ Hut Hu e/Hu1 BPT=1327.GAS(Te2),L=47.582kJ / NBPT=1261.REAL GAS(Te2+Te) 


1479 


1480 


Te[g] 


Phase I 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl fi & 


GAS Mit 


[(————<—<—= 


Mit 


J/(K mol) 


182.699 
182.828 
188.780 
193.381 
197.151 
200.355 
203.150 
205.633 
207.871 
209.912 
211.790 
213.532 
Pills), 1hhe: 
216.684 
218.123 
219.486 
220.781 
222.016 


TELLURIUM (GAS) 
S  -(G-H298)/T H H-H298 G 

kJ / mol 
182.699 Pana?) 0.000 157.238 
182.700 211.748 0.038 156.900 
183.512 213.817 2.107 138.305 
185.043 215.879 4.169 119.188 
186.756 217.947 6.237 99.656 
188.476 220.026 8.316 79.777 
190.139 222.119 10.409 59.599 
191.725 224.227 WAST 39.158 
193.229 226.351 14.641 18.481 
194.655 228.493 16.783 —2.410 
196.005 230.652 18.942 — 23.496 
197.287 232.828 21.118 —44.764 
198.506 ZOO 022M ZO OIe —66.199 
199.668 237.234 25.524 — 87.792 
200.777 239.464 27.754 — 109.533 
201.838 241.712 30.002 —131.414 
202.854 243.978 32.268 — 153.428 
203.831 246.262 34.552 — 175.568 
204.770 248.564 36.854 — 197.829 


223.197 


AH; AG 
211.710 171.996 
211.701 171.749 
211.084 158.518 
210.240 145.470 
209.180 132.612 
207.911 119.948 
188.814 109.360 
187.156 99.528 
Usksols, 89.880 
183.891 80.395 
182.284 71.058 
180.695 61.853 
132.684 55.262 
132.705 49.731 
132 on 44.199 
132.819 38.662 
132.911 33.121 
133.029 27.574 
133.177 22.020 


127.600 


log Kg 


255.200 TELLURIUM (GAS) Te2{(g] 

Phase T Gs S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] S11 (Kimo) a kJ / mol = [ - 

GAS 298.15 36.329 258.974 258.974 160.373 0.000 83.160 160.373 112.675 — 19.740 
300.00 36.344 259.198 258.974 160.440 0.067 82.681 160.345 112.379 — 19.567 
400.00 37.130 269.764 260.409 164.115 3.742 56.209 158.649 96.636 — 12.619 
500.00 37.849 278.127 263.145 167.864 7.491 28.800 156.586 81.364 —8.500 
600.00 38.542 285.089 266.238 171.684 11.311 0.630 154.151 66.542 —5.793 
700.00 39.222 291.082 269.369 WAS OZ 15.199 — 28.185 151.343 5257, —3.892 
800.00 39.896 296.363 272.420 179.528 19.155 —57.563 112.918 41.960 —2.740 
900.00 40.565 301.101 275.348 183.551 23.178 —87.440 109.410 33.302 -—1.933 
1000.00 41.233 305.410 278.142 187.641 27.268 — 117.769 105.969 25.031 — 1.307 
1100.00 41.899 309.371 280.803 191.798 31.425 — 148.510 102.594 17.101 -0.812 
1200.00 42.564 313.045 283.338 196.021 35.648 — 179.633 99.286 9.475 -0.412 
1300.00 43.228 316.478 285.757 200.310 39.937 —211.111 96.044 Deo —0.085 
1400.00 43.878 319.713 288.068 204.676 44.303 — 242.922 0.000 0.000 0.000 
1500.00 43.749 322.737 290.280 209.059 48.686 — 275.047 0.000 0.000 0.000 
1600.00 43.618 325.556 292.397 213.427 53.054 —307.463 0.000 0.000 0.000 
1700.00 43.545 328.198 294.426 217.785 57.412 — 340.152 0.000 0.000 0.000 
1800.00 43.419 330.684 296.372 222.134 61.761 — 373.097 0.000 0.000 0.000 
1900.00 43.200 333.026 298.240 226.465 66.092 — 406.284 0.000 0.000 0.000 
2000.00 43.016 335.236 300.036 230.775 70.402 — 439.698 0.000 0.000 0.000 

References 

Phase inl Ls Cy 

GAS Mit Mit 

447.216 TELLURIUM TETRABROMIDE TeBr4 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] a ON) I} I kJ / mol ] [ - 

SOL 298.15 129.551 243.509 243.509 — 190.372 0.000 -—262.974 -190.372 — 157.454 27.585 
300.00 129.662 244.311 243.511 — 190.132 0.240 —263.425 -190.460 — 157.250 27.380 
388.00 134.927 278.311 247.688 -— 178.490 11.882 —286.475 -249.252 — 137.445 18.504 

References 

Phase l/s Cy Remarks 

SOL Mit/e e Mi1 MPT= 388., DEC., TeBr4(s) = TeBr2(g) + Br2(g) 


1482 


TeCl2[g] TELLURIUM DICHLORIDE (GAS) 198.505 
Phase T Cy S -(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (==, / (K mol) [Pal kJ / mol ] [= 
GAS 298.15 54.346 305.663 305.663  -112.968 0.000 -204.101 -112.968 -—122.822 21.518 
300.00 54.392 305.999 305.664  -112.867 0.101 -204.667 -112.978 -122.883 21.396 
400.00 56.004 321.901 307.821 — 107.336 5.632 -—236.096 -113.599 -126.096 16.466 
500.00 56.755 334.487 311.940 -101.694 11.274  -268.938 -114.434  —-129.128 13.490 
600.00 57.167 344.875 316.588 -95.996 16.972 -302.921 -115.498 -131.971 11.489 
700.00 57.419 353.708 321.276 -90.266 22.702 -337.861 -116.793 -134.618 10.045 
800.00 57.586 361.387 325.820 -84.515 28.453  -373.624 -135.938 -135.183 8.827 
900.00 57.704 368.176 330.157 -78.750 34.218 -410.109 -137.665 -134.985 7.834 
1000.00 57.790 374.261 334.268 -72.975 39.993 -447.236 -139.397  -134.594 7.030 
1100.00 57.857 379.772 338.158 -67.193 45.775 -484.942 -141.133 -134.030 6.365 
1200.00 57.909 384.809 341.839 -61.404 51.564 -523.175 -142.874  -—133.307 5.803 
1300.00 57.952 389.446 345.325 —Oo-0ilin 57.357 -561.890 -144.620  -132.439 5.321 
1400.00 57.989 393.742 348.632 -49.814 63.154  -601.052 -192.809 -128.945 4.811 
1500.00 58.019 397.743 351.774 -44.014 68.954  -640.629 -192.989 -124.377 4.331 
1600.00 58.046 401.489 354.765 36:20) 143/008 a= 080/593) m1 93s Comm Ios 3.911 
1700.00 58.070 405.009 357.618 —32,405° | 80/5638" 9 — 720/919) § —193:342 153207 3.540 
1800.00 58.092 408.328 360.344 SAGs wes =Asrliststey ieseitey =i) Overs 3.210 
1900.00 58.114 411.470 362.953 =20:786° 92:62 —802.579  —193:691 — 105.994 2.914 
2000.00 58.130 414.451 365.454 -14.974 97.994 -843.876 -193.859 -101.374 2.648 
References 
Phase H/S Gs Remarks 
GAS Mi1 Mi4 Mit MPT= 488., L= 11.322 kJ 
TeCl4 TELLURIUM TETRACHLORIDE 269.411 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) el kJ / mol ] [ - 
SOL 298.15 138.490 200.832 200.832  -323.842 0.000 -383.720 -323.842  -235.918 41.332 
300.00 138.490 201.689 200.835 -323.586 0.256 -384.092 -323.759  -235.373 40.982 
400.00 138.490 241.530 206.267 -309.737 14.105 -406.349 -319.530 -206.562 26.974 
497.00 138.490 271.600 216.190 -296.303 27.5389 -431.288 -315.837 —-179.589 18.875 
37.968 18.870 
LIQ 497.00 230.120 309.567 216.190 -277.433 46.409 -431.288 -296.967 -179.589 18.875 
500.00 230.120 310.952 216.754 -276.743 47.099 -432.219 -296.584  -178.882 18.688 
600.00 230.120 352.908 236.056  -—253.731 70.111 - 465.476 -283.969  -156.532 13.627 
700.00 230.120 388.381 255.348  -230.719 93.123  -502.586 -271.659  -136.270 10.169 
References 
Phase mn PS Cp Remarks 
SOL Mi4 Mi4 
LIQ Mit Mi4 Mit NBPT= 700. 


269.411 


Phase Ty 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Alf S 


GAS Mi1,e 


[Se 


Mit 


TELLURIUM TETRACHLORIDE (GAS) 


S  -~(G-H298)/T 


J/(K mol) 


396.276 
396.836 
423.339 
444.317 
461.630 
476.352 
489.150 
500.467 
510.607 
519.793 
528.187 
535.916 
543.076 
549.746 
555.988 
561.855 
567.388 
572.624 
577.593 


H H-H298 G 

ib kJ / mol 
396.276  -207.054 0.000 -325.204 
396.277 -206.886 0.168 -325.937 
399.873 —197.667 9.387 -—367.003 
406.737 -188.264 18.790  -410.423 
414.485 -178.767 28.287 -455.745 
422.298 —169.217 37.837 —502.663 
429.872 -159.632 47.422  -550.952 
437.099 -150.024 57.030 -600.443 
443.952 -140399 66.655 -651.006 
450.436 -130.761 76.293 -702.533 
456.570 -121.113 85.941 — 754.938 
462.380 -—111.458 95.596  -808.148 
467.892 -101.796 105.258  -862.102 
473.129 -92.128 114926  -916.747 
478.115 —82.456 124598 -972.037 
482.870 SATIS) WSS QAI 
487.413 -—63.099 143.955 -1084.397 
491.761 -53.415 153.639 -1141.400 
495.929 -—43.728 163.326 -1198.913 


1483 


TeCl4[g] 
AH; AG; log Ky 
=| [ a 

—207.054  -177.402 31.080 
—207.060 -177.218 30.856 
—207.460 -167.216 21.836 
—208.105  -157.086 16.411 
-—209.006 -146.802 12.780 
—210.157  -136.347 10.174 
—229.173 -—123.830 8.085 
—230.782  -—110.566 6.417 
— 232.405 —97.121 5.073 
— 234.040 — 83.514 3.966 
— 235.686 —69.757 3.036 
— 237.342 — 55.863 2.245 
— 285.447 — 39.349 1.468 
— 285.549 — 21.767 0.758 
— 285.652 -—4.178 0.136 
— 285.761 13.417 -0.412 
— 285.876 31.019 —0.900 
— 285.992 48.627 — 1.337 
— 286.110 66.242 — 1.730 


1484 


TeF[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl ds 


GAS Mit 


———— 


Mit 


TELLURIUM MONOFLUORIDE (GAS) 


J/(K mol) 


241.359 
241.362 
244.074 
248.654 
253.403 
257.905 
262.070 
265.901 
269.427 
272.683 
275.702 
278.512 
281.139 
283.604 
285.924 
288.115 
290.191 
292.163 


S  ~(G-H298)/T H H-H298 G 
Tel kJ / mol 

241.359  -87.027 0.000 158.988 
241.359 87.026 0.001 -159.435 
241.621  -86.046 0.981  -183.675 
242.559  -83.980 3.047 -208.307 
243.973 -81.369 5.658  —233.411 
245.645 -78.445 8.582 258.979 
247.442 75.324 11.703 284.980 
249.283  -72.071 14.956  -311.382 
251.124 -68.723 18.304  -338.151 
252.937  -65.307 21.720 -365.258 
254.710  -61.837 25.190  -392.679 
256.434 58.326 28.701 420.392 
258.106 54.781 32.246 448.376 
259.725 51.209 35.818  -476.614 
261.290 -47.613 39.414  -505.091 
262.804 -43.998 43.029 -533.794 
264.269 -40.366 46.661 —-562.711 
265.685  -36.719 50.308 591.829 
267.057 33.059 53.968  -621.140 


294.041 


AH; AG; 
-87.027 -113.999 
—87.103  —-114.166 
-90.414 -122.653 
-92.936  -130.412 
=95.189  -—137:693 
-97.388  -144.604 

Slie2On — 149.316 
=119.597> =153,1482 
21 OOOMm—E = OONOZ 
-—124.058  -—160.178 
-—126.218  —163.366 
-—128.345 —166.376 
—176.887 —166.731 
SWIMS = ee 2hsi7/ 
SWS) = 110513) 72111 
-178.343 -—164.405 
SUMS TR SC anz 
SVWIQPZE = 1B INS 
(032 —NONEGOS 


146.598 


log K; 


165.597 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Aas 


GAS Mit 


Mil 


TELLURIUM DIFLUORIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


275.207 
275.492 
289.471 
301.053 
310.826 
319.244 
326.626 
333.194 
339.108 
344.486 
349.418 
353.972 
358.203 
362.154 
365.860 
369.351 
372.650 
375.779 
378.754 


H H-H298 G 
hal kJ / mol 
275.207 -384.928 0.000  -466.981 
275.208  -384.843 0.085  -467.490 
277.083  -379.972 4.956  -495.761 
280.753 -374.778 10.150 -525.305 
284.973 -369.416 15.512  -555.912 
289.281  -363.954 20.974  -587.425 
293.497 -358.425 26.503  -619.726 
297.550 -352.848 32.080 -652.723 
301.415  -347.235 37.693  -686.343 
305.090 -341.592 43.336  -720.527 
308.581  -335.924 49.004 -755.225 
311.900  -330.234 54.694  -790.398 
315.058  —-324.525 60.403  -826.009 
318.067 -318.799 66.129  -862.029 
320.940 -313.056 71.872  -898.432 
323.686  -307.298 77.630 -935.194 
326.315 -301.525 83.403  -972.295 
328.837 -295.739 89.189 -1009.718 
331.259  -289.939 94.989 -1047.446 


AHy AG; 
—384.928 -391.760 
—384.948 -—391.803 
=385.977 = 3893:980 
—387.052  —395.797 
-388.290 -397.433 

' —389.726 -398.846 
-—408.994 -398.159 
— 410.831 —396.694 
-412.663 -395.025 
—414.492 —393.173 
-416.318  -391.154 
-418.140  -—388.983 
-—466.399 -384.181 
— 466.641 — 378.299 
—466.872 -372.402 
—467.094 -366.491 
—467.309 —360.567 
— 467.511 — 354.631 
-467.698  -348.685 


1485 


TeF2(g] 


log Ky 


1486 


TeF4{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl i S 


GAS Mit 


Cp 


85.065 

85.311 

94.029 

98.175 
100.522 
102.020 
103.065 
103.846 
104.464 
104.976 
105.414 
105.802 
106.152 
106.475 
106.776 
107.062 
107.335 
107.598 
107.853 


TELLURIUM TETRAFLUORIDE (GAS) 


J/(K mol) 


324.202 
324.729 
350.641 
372.117 
390.242 
405.857 
419.552 
431.739 
442.713 
452.694 
461.848 
470.301 
478.155 
485.489 
492.371 
498.853 
504.980 
510.790 


S  -(G-H298)/T H H-H298 G 
kJ / mol 

324.202  -948.094 0.000 -1044.755 
324.204 -947.936 0.158 -1045.355 
327.677 938.909 9.185 -1079.165 
334.482 -929.277 18.817 -1115.335 
342.305  -919.332 28.762 -1153.477 
350.294 -909.200 38.894 -1193.300 
358.113 -898.943 49.151 -1234.585 
365.629 -888.596 59.498 -1277.160 
372.798  -878.179 69.915 -1320.892 
379.614 -867.706 80.388 -1365.670 
386.091  -857.186 90.908 -1411.403 
392.248  -846.625 101.469 -1458.016 
398.107  -836.027 112.067 -1505.443 
403.690 825.396 122.698 -1553.630 
409.020 -814.733 133.361 -1602.526 
414.116  -804.041 144.053 -1652.091 
418.995 -793.321 154.773 -1702.285 
423,675  -782.574 165.520 -1753.076 
428.170  -771.802 176.292 -1804.434 


516.316 


Remarks 


Mit 


MPT= 403., L= 26.57 kJ 


AH; AG; 
-948.094  -909.071 
~948.100 908.829 
-948.185  -895.717 
-948.185  -882.601 
-948.314 -869.475 
~948.630  -856.313 
-966.776 -841.212 
-967.490  -825.473 
-968.199  -809.656 
~968.905  -793.767 
~969.607  -777.814 
-970.305  -761.803 

~1017.437  -743.248 
~1016.551 -723.693 
~1015.652 -704.199 
~1014.742  -684.761 
~1013.822  -665.377 
~1012.887  -646.044 
-1011.934  -626.761 


203.594 


log Kg 


[ ] 


159.265 
158.241 
116.969 
92.205 
75.695 
63.899 
54.925 
47.909 
42.292 
37.693 
33.857 
30.610 
27.731 
25.201 
22.990 
21.040 
19.309 
17.761 
16.369 


222.592 


Phase als 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Hi/es 


GAS Mit 


(—— 


Cp 


100.585 
100.939 
113.492 
119.434 
WAZ TTS 
124.888 
126.346 
127.424 
128.265 
128.951 
129.533 
130.040 
130.494 
130.907 
131.291 
131.651 
131.993 
132.320 
132.636 


J/(K mol) 


340.896 
341.519 
372.531 
398.565 
420.661 
439.757 
456.534 
471.480 
484.951 
497.209 
508.455 
518.843 
528.497 
537.515 
545.976 
553.946 
561.481 
568.626 


TELLURIUM PENTAFLUORIDE (GAS) 
S —(G-H298)/T H H-H298 G 

[ kJ / mol 
340.896  -1159.805 0.000  -1261.443 
340.898 -1159.619 0.186 -—1262.074 
345.041 -1148.809 10.996  -1297.821 
353.217. -—1137.131 22.674 -1336.414 
362.664  -1125.007 34.798  -1377.403 
372.344 -1112.616 47.189 -1420.446 
381.841 -1100.051 59.754 -1465.278 
390.985 -1087.360 72.445 -1511.692 
399.720 -1074.574 85.231 -1559.525 
408.033 -1061.712 98.093 -1608.642 
415.940 -1048.787 111.018  -1658.933 
423.461 -1035.808 123.997 -1710.304 
430.623 -1022.781 137.024 -1762.677 
437.452 -1009.710 150.095 -1815.982 
443.973 -—996.600 163.205 -1870.161 
450.210 -—983.453 176.352 -1925.161 
456.184 -—970.271 189.534 -1980.936 
461.915 -957.055 202.750 -2037.444 
467.422 —943.807 215.998 -2094.650 


575.421 


Remarks 


Mit 


Te2F10: MPT= 240., NBPT= 326. 


AH; AG; 
=1O9:005) 1 0951027 
—1159'811 = 1095.129 
—1159.721 -1073.564 
-—1159.357 -—1052.066 
-—1159.042  -1030.640 
=N158;0709 —1009%255 
= 11'76:515)  —986:002 
=n /02,09 see O26 
—1176.890  —-938.329 
-1177.060 -—914.465 
SUZ — 890.585 
-1177.374 -866.693 
—1223.959 -—840.297 
—1222.522 —-812.943 
SWAPO TAN) 7 Aska {otsts) 
= 12191606) 9 — 758.5118 
—1218.130 —-—731.438 
-—1216.637 —704.440 
S215, 125 —6//-021 


1487 


TeF5[g] 


log Ky 
he 


191.932 
190.679 
140.193 
109.909 
89.725 
75.312 
64.379 
55.843 
49.013 
43.424 
38.766 
34.824 
31.352 
28.309 
25.650 
23.306 
21.226 
19.366 
17.695 


] 


1488 


TeF6[g] 


Phase iy 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nA AS 


GAS Mit 


——— 


Cp 


117.323 
WAT Aol A 
133.494 
140.940 
145.126 
147.774 
149.601 
150.951 
152.005 
152.865 
153.594 
154.230 
154.798 
Those 
155.798 
156.249 
156.678 
157.088 
157.484 


TELLURIUM HEXAFLUORIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J/(K mol) a kJ / mol 


336.001 336.001 -—1369.005 0.000 -1469.184 
336.728 336.003 -1368.788 0.217 -—1469.806 
373.079 340.853 -1356.114 12891 -1505.346 
403.756 350.452 -1342.353 26.652 -1544.231 
429.855 361.566 -1328.032 40.973 -1585.945 
452.4389 372.972 -1313.378 55.627 -1630.085 
472.297 384.171  -1298.504 70.501 -1676.342 
489.999 394.964 -1283.474 85.531 —-1724.473 
505.960 405.279 -1268.324 100.681 —1774.284 
201489 elon O2tee i 200109 mim 11092 Omen O20: OA 
533.822 424.447 —-1237.755 131.250 -1878.342 
546.142 433.341 -1222.363 146.642 -1932.348 
557.593 441.812 -1206.912 162.093 -1987.541 
568.291 449.891 -—1191.405 177.600 -2043.841 
578.330 457.608 -—1175.849 193.156 -—2101.178 
587.789 464.990 -1160.247 208.758 -—2159.488 
596.732 472.063 -1144.600 224.405 -2218.718 
605.214 478.850 -—1128.912 240.093 -2278.819 
613.282 485.371 -1113.183 255.822 —2339.747 


Remarks 


Mit MPT= 235., L= 7.95 kJ 


AH; AG, 
-1369.005 -1273.036 
~1369.009 -1272.441 
~1368.662 -1240.280 
~1367.896 -1208.271 
~1367.121 -1176.420 
~1366.466 -1144.690 
~1383.601 -1111.163 
~1383.279 -1077.128 
~1382.936 -1043.129 
~1382.576 -1009.166 
~1382.202  -975.236 
~1381.816  -941.337 
-1427.858  -904.978 
~1425.874  —867.699 
~1423.871  -830.552 
-1421.853  -793.531 
-~1419.818  -756.630 
~1417.764 -719.842 
~1415.688  -683.163 


241.590 


log K; 
ae || 


223.031 
2eloo2 
161.964 
126.227 
102.416 
85.418 
72i502 
62.515 
54.487 
47.921 
42.451 
37.823 
33.765 
30.216 
felt Ns 
24.382 
21:957 
19.790 
17.842 


143.599 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl eS 


GAS Mit 


Mit 


S  -~(G-+H298)/T 


J/(K mol) 


240.689 
240.886 
250.335 
257.958 
264.318 
269.768 
274.534 
278.770 
282.584 
286.053 
289.237 
292.179 
294.916 
297.475 
299.878 
302.145 
304.291 
306.329 
308.269 


TELLURIUM MONOXIDE (GAS) 


H H-H298 G 

lel kJ / mol 
240.689 74.475 0.000 2.713 
240.690 74.534 0.059 2.268 
241.966 77.823 3.348 — 22.311 
244,427 81.241 6.766 — 47.738 
247.227 84.730 10.255 —73.861 
250.067 88.265 13.790 — 100.572 
252.834 91.835 17.360 —127.792 
255.484 95.432 20.957 — 155.461 
258.007 99.052 24.577 — 183.532 
260.401 102.692 28.217 —211.966 
262.673 106.351 31.876 — 240.733 
264.831 110.028 35.553 — 269.806 
266.884 WAS 720 39.245 — 299.162 
268.839 117.429 42.954 — 328.783 
270.704 121.154 46.679 — 358.652 
272.488 124.893 50.418 — 388.754 
274.195 128.647 54.172 —419.077 
275.834 132.416 57.941 — 449.609 
277.407 136.199 61.724 — 480.339 


AH; AG; 

74.475 48.053 
74.459 47.889 
73.577 39.164 
T22509 30.674 
71.342 22.408 
69.902 14.363 
50.612 8.420 
48.741 3.258 
46.864 =ilk099 
44.984 —6.460 
43.103 — 11.053 
41.223 — 15.490 
—7.096 7/28) 
= ce — 18.008 
= SS — 18.706 
= 978 — 19.386 
— 8.256 — 20.048 
— 8.523 — 20.696 
—8.776 — 21.330 


1490 


TeO2 


Phase 


SOL 


LIQ 


r 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1006.00 


1006.00 
1100.00 
1200.00 


References 


Phase 


SOL 
LIQ 


a US 


Mi1 
Mit 


[(———— 


Cp 


63.880 
63.976 
67.873 
70.459 
72.528 
74.354 
76.050 
77.671 
79.245 
79.338 


114.822 
115.027 
115.244 


S 


J/(K mol) 


74.057 

74.452 

93.441 
108.878 
121.912 
133.232 
143.272 
152.324 
160.589 
161.064 

28.906 
189.969 
200.235 
210.253 


TELLURIUM DIOXIDE 


~(G-H298)/T 


H H-H298 


G 
kJ/mol 


74.057 
74,058 
76.621 
81.576 
87.240 
93.020 
98.685 
104.150 
109.387 
109.694 


109.694 
116.999 
124.358 


[ 


— 323.423 0.000 
— 323.305 0.118 
— 316.695 6.728 
—309.772 13.651 
-—302.620 20.803 
—295.274 28.149 
- 287.753 35.670 
—280.067 43.356 
SPY AAP BAe 
—271.745 51.678 
29.079 
—242.666 80.757 
—231.863 91.560 
— 220.349 103.074 


— 345.503 
— 345.640 
— 354.071 
— 364.211 
—375.767 
— 388.537 
— 402.371 
— 417.158 
— 432.810 
— 433.775 


— 433.775 
— 452.121 
— 472.653 


AH; AG 
~323.423  -269.581 
-323.407  -269.247 
-322.453  -251.335 
~321.495  -233.667 
-320.630  -216.185 
-319.887  -198.838 
~336.894  -179.709 
~336.378  -160.090 
~335.760 140.535 
~335.719  -139.364 
-306.640  -139.364 
=302:677 " =123.916 
~298.478  -107.848 


159.599 


log K; 


99599 


Phase 1p 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nls 


GAS Mit 


Mi1 


S  -(G-+H298)/T 


J/(K mol) 


274.998 
275.260 
288.380 
299 Dili2 
309.017 
317.266 
324.538 
331.038 
336.912 
342.272 
347.202 
351.768 
356.021 
360.003 
363.749 
367.285 
370.636 
373.821 
376.857 


TELLURIUM DIOXIDE (GAS) 


H H-H298 G 

kJ / mol 
274.998 —59.413 0.000 -141.404 
274.999 — 59.335 0.078 -141.913 
276.747 —54.760 4.653 --170.112 
280.218 — 49.766 9.647 -199.522 
284.245 —-44550 14.863  -229.960 
288.386 —39.197 20.216 -—261.283 
292.460 —33.750 25.663  -—293.381 
296.391 — 28.231 31.182  -326.165 
300.155 —22.656 36.757 -—359.568 
303.743 — 17.031 42.382 — 393.531 
307.162 -11.865 48.048 -428.008 
310.420 —5.661 53.752 —462.959 
Sile27 0.078 59.491 — 498.351 
316.494 5.851 65.264 —-—534.154 
319.332 11.654 71.067 -570.343 
322.049 17.488 76.901 — 606.897 
324.656 23.351 82.764  -643.794 
327.161 29.242 88.655 -681.019 
329.570 35.161 94.574 -718.554 


AHy AG, 
-59.413 — 65.482 
—59.437 =6o;019 
— 60.518 — 67.375 
—61.489 — 68.978 
— 62.560 —70.378 
— 63.810 =i/ 1.080 
— 82.890 —70.718 
— 84.543 — 69.097 
— 86.195 — 67.293 
— 87.845 — 65.323 
— 89.494 — 63.202 
—91.138 —60.945 

= he 7/ — 56.069 
Noose —50.128 
— 139.324 — 44.183 
— 139.362 — 38.236 
— 139.389 — 32.286 
— 139.403 — 26.336 
— 139.402 — 20.385 


1491 


TeO2/g] 


log Ky 


1492 


Te202[g] 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nlf S 


GAS Mit 


——————— 


Mit 


DITELLURIUM DIOXIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) i kJ / mol 
327.298 327.298 -—108.784 0.000  -206.368 
327.735 327.300 -108.653 0.131 — 206.974 
349.046 330.162 -101.231 7.553  -—240.849 
366.598 335.748 -93.359 15.425  -276.658 
381.405 342.156 —85.2384 23.550 -314.077 
394.185 348.696 -76.942 31.842 -—352.872 
405.425 355.099 -68.523 40.261 — 392.863 
415.461 361.258 -60.002 48.782  -433.916 
424.531 367.139 =51 092" “O/.0ge §=475.928 
432.813 372.739 —42.703 66.081 —518.796 
440.437 378.067 -33.940 74844  -—562.464 
447.506 383.140 -25.107 83.677 -—606.865 
454.101 387.975 =16:208) —92.576"" " —651.949 
460.285 392.592 —7.244 101.540  -697.672 
466.110 397.007 Weis Wiles = = 7A ls 
471.620 401.235 10.870 119.654 —790.883 
476.849 405.292 20.019 128.803 -—838.309 
481.827 409.190 29.227 138.011 — 886.245 
486.581 412.942 38.495 147.279 . —934.667 


AH; AG; 
-108.784 -—115.688 
108.803:  ~=115.7311 
-109.722 -117.899 
-— 110.721 — 119.832 
SWZ = VI A588, 
-113.669 -123.002 
-150.969 -120.439 
-—153.384 -116.478 
=—155.767 —112.249 
-158.118 —107.783 
- 160.435  -103.105 
= WeETAI7/ — 98.234 
— 257.841 — 88.207 
— 256.902 — 76.123 
= 200-90 — 64.103 
— 254.872 — 52.146 
— 253.788 — 40.252 
— 252.651 — 28.420 
— 251.456 — 16.649 


287.199 


log K; 


232.038 


Phase 


SOL-A 


SOL-B 


LIQ 


t 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1636.00 


1636.00 
1700.00 
1800.00 
1900.00 
2000.00 
2028.00 


2028.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


Cy 


———— 


27.348 
27.372 
28.644 
29.916 
31.188 
32.459 
33.731 
35.003 
36.275 
37.547 
38.819 
40.091 
41.363 
42.635 
43.907 
44.365 


46.024 
46.024 
46.024 
46.024 
46.024 
46.024 


46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 
46.024 


THORIUM 
S —(G-H298)/T H H-H298 G 
J/(K mol) I lI kJ / mol 
53.388 53.388 0.000 0.000 — 15.918 
BE} S17 53.388 0.051 0.051 — 16.016 
61.606 54.477 2.851 2.851 —21.791 
68.134 56.575 5.779 5.779 — 28.288 
73.701 58.976 8.835 8.835 — 35.386 
78.604 61.437 12.017 12.017 + —43.006 
83.021 63.863 15.326 15.326 —51.090 
87.067 66.220 18.763 18.763 — 59.598 
90.821 68.494 PDH, PSV) —68.494 
94.338 70.685 26.018 26.018 -—77.754 
97.660 72.796 29.837 29.837 — 87.355 
100.817 74.831 Bo/82) S382 — 97.280 
103.835 76.796 37.855 37.855 -107.514 
106.732 78.696 42.055 42.055 -118.043 
109.524 80.536 46.382 46.382  -128.857 
110.506 81.184 47.971 47.971 -132.818 
1.672 2.736 
112.179 81.184 50.707 50.707 -132.818 
113.945 82.385 53.652 53.652 —140.054 
116.575 84.212 68.250" 58.255, 9 = 151.581 
119.064 85.981 62.857 62.857 -163.364 
121.425 87.695 67.459 67.459 -175.390 
122.064 88.165 68.748 68.748 -178.799 
7.949 16.121 
130.014 88.165 84.869 84869  -178.799 
131.619 89.628 88.183 88.183 -188.218 
133.760 91.585 92.785 92.785 -201.488 
135.806 93.464 97.388 97.388 -214.967 
137.765 95.269 101.990 101.999  -228.646 
139.644 97.007 106.592 106.592  -242.517 
141.449 98.682 111.195 111.195 -256.572 
143.186 100.298 115.797 115.797  -270.804 
144.860 101.860 120.400 120.400  -285.207 
146.475 = 103.370 125.002 125.002 -299.774 
148.0385 104.833 129.604 129.604 -314.500 
149.544 106.252 134.207 134.207 -329.380 
151.005 107.627 138.809 138.809 -344.408 
152.421 108.963 143.412 143.412 -359.579 
150579 See talOF262 148.014 148.014 -374.890 
155310088 etitzoZ 152.616 152.616 -390.337 
156.426 112.754 157.219 157.219 -405.915 
157.687 ~—- 113.952 161.821 161.821 -—421.621 
158/914) 115.119 166.424 166.424 -437.451 
160.110 116.257 171.026 171.026 -—453.403 
161.275 117.368 175.628 175.628 -—469.472 


AHy AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1493 


1494 


Sa ee 


Th 
Phase T 
LIQ 4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 
5056.00 
References 
Phase nt fs 
SOL-A Hut, Cpl 
SOL-B Hut 
LIQ Hu1 


J/(K mol) 


162.412 
163.521 
164.604 
165.662 
166.696 
167.708 
168.697 
169.666 
170.615 
171.545 


THORIUM [continued] 


S  -(G-H298)/T H H-H298 G 

eal kJ/mol 
118.453 180.231 180.231  -485.657 
119.513 184.833 184.833  -501.954 
120.549 189.436 189.436  -518.360 
121.562 194.038 194.038  -534.874 
122.554 198.640 198.640  -551.492 
123.524 203.243 203.243 568.212 
124.475 207.845 207.845 -585.033 
125.406 212.448 212.448  -601.951 
126.319 217.050 217.050 -618.965 
127.215 221.652 221.652  -636.073 
127.709 224.230 224.230 -645.694 


172.058 


Remarks 


Hu1 


BPT= 5056., L= 514.14 kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


232.038 


log Ky 


232.038 


Phase 


GAS 


+ 
[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


20.794 
20.796 
20.852 
21.081 
21.643 
22.554 
23.764 
25.190 
26.738 
28.302 
29.774 
31.086 
32.307 
33.360 
34.229 
34.923 
35.461 
35.866 
36.164 
36.374 
36.516 
36.607 
36.661 
36.689 
36.701 
36.705 
36.709 
36.717 
36.733 
36.761 
36.803 
36.862 
36.937 
37.029 
37.139 
37.267 
37.4114 
37.572 
37.747 
37.935 
38.135 
38.344 
38.562 
38.786 
39.013 
39.242 
39.470 
39.694 
39.912 


THORIUM (GAS) 


S —(G-H298)/T 


J/(K mol) 


190.163 
190.292 
196.282 
200.954 
204.842 
208.242 
211.330 
214.210 
216.943 
219.565 
222.092 
224.527 
226.876 
229.142 
231.324 
233.421 
235.433 
237.362 
239.209 
240.979 
242.675 
244.300 
245.859 
247.357 
248.796 
250.181 
2012010. 
252.804 
254.049 
255.254 
256.422 
2OTO09 
258.657 
Zoo ied 
260.773 
261.793 
262.788 
263.762 
264.716 
265.650 
266.566 
267.466 
268.350 
269.219 
270.074 
270.916 
271.744 
272.560 
273.365 


H H-H298 G 

They kJ / mol 
190.163 575.300 0.000 518.603 
190.164 575.338 0.038 518.251 
190.980 577.421 2.121 498.908 
192.524 579.515 4.215 479.038 
194.262 581.648 6.348 458.743 
196.021 583.855 8.555 438.086 
197.744 586.169 10.869 417.105 
199.415 588.615 WSLS) 395.827 
201.032 591.211 15.911 374.268 
202.599 593.963 18.663 352.442 
204.118 596.868 21.568 330.358 
205.595 599.911 24.611 308.026 
207.032 603.082 27.782 285.455 
208.431 606.367 31.067 262.654 
209.794 609.748 34.448 239.630 
Oliliee 613.207 37.907 216.392 
212.418 616.728 41.428 192.948 
213.680 620.295 44.995 169.308 
214.911 623.897 48.597 145.479 
216.110 627.525 52.225 121.469 
217.279 631.170 55.870 97.285 
218.419 634.826 59.526 72.936 
219.530 638.490 63.190 48.428 
220.613 642.158 66.858 23.766 
221.670 645.827 70.527 — 1.042 
222.700 649.498 74.198 — 25.991 
223.706 653.168 77.868 —51.076 
224.687 656.839 81.539 —76.293 
225.645 660.512 85.212 — 101.636 
226.581 664.186 88.886 — 127.101 
227.495 667.865 92.565 — 152.685 
228.389 671.548 96.248 — 178.384 
229.263 675.237 99.937 —204.195 
230.118 678.936 103.636 — 230.115 
230.956 682.644 107.344 — 256.140 
ZollWihe 686.364 111.064 — 282.269 
232.578 690.098 114.798 — 308.498 
233.365 693.847 118.547 — 334.825 
234.137 697.613 122.313 — 361.249 
234.895 701.397 126.097 — 387.768 
235.638 705.200 129.900 -— 414.379 
236.368 709.024 133.724 — 441.081 
237.084 712.869 137.569 - 467.872 
237.789 716.736 141.436 — 494.750 
238.482 720.626 145.326 —521.715 
239.163 724.539 149.239 — 548.765 
239.833 728.475 153.175 — 575.898 
240.492 132.486) 15S fal3e --603.113 
241.142 USOAE WGA — 630.409 


AH; AG; 
575.300 534.520 
575.288 534.267 
574.569 520.699 
573.736 507.325 
572.814 494.129 
571.838 481.091 
570.842 468.195 
569.852 455.424 
568.884 442.762 
567.945 430.196 
567.032 417.713 
566.129 405.307 
565.228 392.970 
564.313 380.697 
563.367 368.487 
909;500 356.446 
558.473 344.530 
557.438 332.672 
556.438 320.869 
539.342 309.687 
538.385 298.773 
537.439 287.903 
536.500 277.074 
535.565 266.283 
534.632 255.530 
533.700 244 813 
532.769 234.131 
531.838 223.482 
530.908 212.865 
529.980 202.279 
529.055 191.722 
528.136 181.195 
527.224 170.695 
526.319 160.222 
525.425 149.775 
524.543 139.353 
523.674 128.954 
522.821 118.577 
521.984 108.223 
521.166 97.889 
520.367 87.575 
519.588 77.280 
518.831 67.002 
518.096 56.742 
517.384 46.497 
516.694 36.268 
516.027 26.053 
515.383 15.852 
514.761 5.664 


1496 


Th{g] THORIUM (GAS) [continued] 232.038 

Phase Ale C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ emmmmmmemneennes 1/4 (NGITO!) || kJ / mol [ - ] 

GAS 5100.00 40.122 274.157 241.781 (40/415)  lG5s 1 —657.786 0.000 0.000 0.000 
5200.00 40.321 274.938 242.412 744.437 169.137 — 685.240 0.000 0.000 0.000 
5300.00 40.505 275.708 243.033 748.479 173.179 -712.773 0.000 0.000 0.000 
5400.00 40.673 276.467 243.645 ey asks’ 7/28} —740.382 0.000 0.000 0.000 
5500.00 40.821 277.214 244.248 Thalsyieniiss 1K) ) Shs: — 768.066 0.000 0.000 0.000 

References 

Phase Wis C, 

GAS Hu1 Hu1 

ThBr4 THORIUM TETRABROMIDE 551.654 

Phase lh Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) I I kJ / mol ] [ - ] 

SOL-A 298.15 125.188 220.999 220.999 — 965.617 0.000 -1031.508 -965.617 — 924 828 162.026 
300.00 125.298 221 ir: 221.001 — 965.385 0.232 -1031.917 -965.716 —924.574 160.983 
400.00 129.731 258.485 225.977 —952.614 13.003 -1056.008 -—1024.709 — 898.584 117.343 
500.00 132.645 287.763 235.504 — 939.488 26.129 -1083.369 -—1021.895 — 867.376 90.614 
600.00 134.962 312.158 246.303 — 926.104 39.513 -1113.399 -—1019.004 — 836.742 72.845 
693.00 136.860 331.741 256.483 —913.463 52.154 -1143.360 -1016.265 — 808.694 60.955 

6.038 4.184 

SOL-B 693.00 136.814 337.779 256.483 —909.279 56.338 -1143.360 -—1012.081 — 808.694 60.955 
700.00 136.945 339.155 257.303 — 908.321 57.296 -1145.729 -1011.873 — 806.640 60.192 
800.00 138.749 357.560 268.708 — 894.535 71.082 -1180.583 —1008.893 -—777.524 50.767 
900.00 140.461 374.002 279.510 — 880.574 85.043  -1217.176 -—1005.883 — 748.784 43.458 
970.00 141.623 384.566 286.714 — 870.701 94.916 -1243.730 -—1003.762 — 728.867 39.250 

64.744 62.802 

LIQ 970.00 171.544 449.310 286.714 -—807.899 157.718 -1243.730 -940.960 — 728.867 39.250 
1000.00 171.544 454.535 291.671 —802.753 162.864 -1257.288 -939.157 — 722.335 Sirol 
1100.00 171.544 470.885 307.232 —785.598 180.019 -1303.572 -—933.239 —700.941 33.285 
1126.00 171.544 474.893 SlMkOS7 —781.138 184.479 -1315.867 -931.724 — 695.468 32.262 

References 

Phase H/S Cp Remarks 

SOL-A Pa2 Pa2 

SOL-B Pa2 Pa2 

LIQ Pa2 Pa2 Pa2 BPi= W265 E=s 1091245 kJ 


551.654 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl eS 


GAS Pa2 


Cy 


104.866 
104.905 
106.271 
106.907 
107.255 
107.467 
107.607 
107.705 
107.776 
107.831 
107.873 
107.908 
107.937 
107.961 
107.982 
108.000 
108.016 
108.031 
108.045 


Pa2 


S 


J/(K mol) 


429.890 
430.539 
460.933 
484.723 
504.248 
520.799 


~ Seo, sy) 


547.839 
999.1911 
569.465 
578.850 
587.486 
595.484 
602.931 
609.900 
616.446 
622.620 
628.461 


THORIUM TETRABROMIDE (GAS) 
—(G-H298)/T H H-H298 G 

la kJ / mol 
429.890 — 760.580 0.000 — 888.752 
429.892 — 760.386 0.194 — 889.548 
434.027 —749.817 10.763 —934.191 
441.873 —739.155 21.425 —981.517 
450.690 —728.445 32.135 -1030.994 
459.554 —717.708 42.872  -1082.268 
468.126 —706.954 53.626 -—1135.081 
476.293 —696.188 64.392 -1189.243 
484.025 — 685.414 75.166 -1244.605 
491.332 — 674.634 85.946  -1301.046 
498.240 — 663.849 96.731 -1358.468 
504.777 -—653.059 107.521 -1416.791 
510.974 -—642.267 118.313 -1475.944 
516.859 -—631.472 129.108 -1535.869 
522.459 -—620.675 139.905 -1596.514 
527.797 -—609.876 150.704 -1657.835 
532.895 -—599.075 161.505 -1719.791 
537.773 —588.273 172.307 -1782.348 
542.447 -—577.469 183.111 -1845.473 


634.002 


1497 


ThBr4{[g] 
AH AG; log Ky 
C= 

-760.580 —782.071 137.016 
—760.717 —782.204 136.194 
—O2 1, Gila. 8 O07 101.435 
-—821.563 —-765.523 79.974 
—821.345 —-—754.338 65.671 
— 821.261 — 743.179 55.457 
=821.312 — —/32:022 47.796 
—821.497 —720.851 41.837 
—S211,019 me — 09.092 37.068 
—822.275 -—698.415 33.165 
—822.867  -687.130 29.910 
—O23,00 Ome OF Ono 27.154 
—824.458 -664.389 24.789 
—S20}40 ae 002.97 22.737 
—826.592  -641.382 20.939 
—830.679 -—629.660 19.347 
—832.107 -617.794 17.928 
— 833.543 -605.849 16.656 
—834.987 —593.827 15.509 


1498 


ThC1.94 


Phase ali 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 


SOL-B 1700.00 
1763.00 


SOL-C 1763.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 


References 


Phase Aas 


SOL-A Pas 
SOL-B Pa3 
SOL-—C Pas 


THORIUM 1.94—CARBIDE 


S  -(G-+H298)/T H H-H298 G 
J/(K mol) 1a kJ / mol 
70.291 70.291 -147.695 0.000 -168.652 
70.642 70.292 -147.590 0.105 168.783 
87.678 72.584 141.657 6.038  -176.729 
101.702 77.047 -135.367 12.328 -186.218 
113.619 82173 -128.828 18.867 -196.999 
124.010 87.423 -122.084 25.611 -208.891 
133.254 92.585 -115.160 32.535  -221.763 
141.606 97.575 -108.067 39.628 -235.513 
149.247 102.366 -100.814 46.881  -250.061 
156.307 106.952  -93.405 54.290 265.343 
162.884 111.342  -85.845 61.850 -281.306 
169.055 115.547 -78.135 69.560  -297.906 
174.878 119.579  -70.277 77.418  —315.105 
180.399 123.451  -62.273 85.422 -332.871 
185.650 127.476  =—54,129". 03.572) 251.176 
190.687 130.765  -45.828 101.867 -369.996 
1.231 2.092 
191.917 130.765  -43.736 103.959  -369.996 
194.962 133.005  -38.464 109.231  -382.183 
5.933 10.460 
200.895 133.005 -28.004 119.691  -382.183 
202.633 134.418  -24.908 122.787 -389.648 
207.158 138.129 16.540 131.155  -410.140 
211.450 141.689 -8.172 139.523 ~ —431.072 
215.533 145.108 0.196 147.891 452.423 
219.426 148.399 8.564 156.259  -474.172 
223.145 151.568 16.932 164.627  -496.302 
226.707 154.625 25.300 172.995  -518.796 


AH; AG; 
-147.695 -149.414 
— 147.671 — 149.425 
— 146.551 — 150187, 
-145.772 -151.194 
—145.353 -152.324 
— 145.241 — 153.498 
-145.359 -154.672 
-145.646 -155.820 
-146.068  -156.929 
140 090s Oreo 
=—147.212. —158:999 
- 147.893 -159.954 
—148.626 -—160.855 
=149,399. ~ 164702 
=U AZ aiG24Nic 
— 153.841 — 163.130 
—151.749 -—163.130 
— 152.331 — 163.541 
— 141.871 — 163.541 
—142.219 —163.993 
-143.176 -—165.176 
—144.158 —166.309 
—161.285 —166.819 
= O2eoii alOmeOOe 
=Uesusiey 1167/2) 
—164.415 -167.398 


255.339 


log Ky 
[ = 


] 


ee 


373.849 


Phase ae 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
679.00 


SOL-B 679.00 
700.00 

800.00 

900.00 

1000.00 

1042.00 


LIQ 1042.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 


Phase nl LS 


SOL-A Nb1,Ra3 
SOL-B Pa2 
LIQ Pa2 


Cp 


120.290 
120.418 
125.753 
129.471 
132.554 
134.768 


134.762 
135.327 
137.939 
140.466 
142.939 
143.966 


167.360 
167.360 
167.360 
167.360 
167.360 
167.360 


THORIUM TETRACHLORIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) ha kJ / mol 


190.372 190.372 -1186.758 0.000 -—1243.517 
191.116 190.374 -1186.535 0.223 -1243.870 
226.551 195.169 -1174.205 12.553 -1264.826 
255.029 204.386 -1161.436 25.322 -1288.951 
278.913 214.869 -1148.332 38.426 -1315.680 
295.444 223.299 -1137.772 48.986  -1338.378 
7.395 5.021 
302.839 223.299 -1132.751 54.007 -1338.378 
306.952 225.748 -1129.915 56843 -1344.781 
325.195 237.060 -1116.250 70.508 -1376.406 
341.588 247.779 -1102.330 84.428 -1409.759 
956.516 257.917 -1088.159 98.599 -1444.675 
362.418 262.011  -1082.134 104.624 -1459.773 
58.986 61.463 
421.403 262.011 -1020.671 166.087 -1459.773 
430.469 270.656 -1010.964 175.794 -1484.480 
445.031 284.590 -994.228 192.530 -1528.265 
458.427 297.453 -977.492 209.266 -1573.447 
470.830 309.400 -960.756 226.002 -1619.918 
482.376 320.551 -—944.020 242.738 —-—1667.585 


AH; AG; 
—1186.758 -1094.555 
—1186.712 -1093.983 
—1184.117 -1063.461 
—1181.417 -1033.608 
—1178.638 -—1004.306 
—1176.386 -981.494 
-—1176.386 -981.494 
SWNTADS YS SIISSS1 
—1167.813) 9947-955 
-—1164.780 -—920.654 
-1161.656 -—893.696 
-1160.316 -—882.469 
-—1160.316  —882.469 
-1095.660 -870.512 
-—1090.270 -850.283 
—1085.025 -830.498 
=1079.924 —=61i. 12 
-1074.966 -—792.085 


1499 


ThCl4 


log Ky 
me 


191.762 
190.479 
138.874 
107.980 
87.433 
75.505 


75.505 
72.802 
61.895 
53.433 
46.682 
44 237 


44.237 
41.337 
37.012 
33.370 
30.263 
27.583 


1500 


ThCl4{g] 


Phase I 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ads 


GAS Nb1 


——— 


Cp 


101.557 
101.629 
104.280 
105.590 
106.328 
106.784 
107.085 
107.293 
107.443 
107.555 
107.640 
107.706 
107.758 
107.800 
107.834 
107.862 
107.885 
107.904 
107.920 


Pa2 


THORIUM TETRACHLORIDE (GAS) 


S 


J/(K mol) 


997.989 
398.218 
427.867 
451.292 
470.615 
487.042 
501.322 
513.948 
525.260 
535.506 
544.869 
553.487 
561.471 
568.907 
575.865 
582.403 
588.569 
594.403 
599.938 


—(G—-H298)/T H H-H298 G 

[ kJ / mol 
397.589 -966.261 0.000 -1084.802 
397.591 -966.073 0.188 -1085.538 
401.616 -955.760 10.501 -1126.907 
409.291 -945.260 21.001 -1170.906 
417.948 -934.661 31.600 -1217.030 
426.675 -924.004 42.257 -1264.933 
435.1338 -913.:309 52.952 -1314.367 
443.202 -902.590 63.671 -1365.143 
450.852 -891.853 74.408 -1417.113 
458.089 -881.103 85.158 -1470.159 
464.937 -870.343 95.918 -1524.185 
471.421 —859.575 106.686 -1579.108 
477.572 -848.802 117.459 -1634.861 
483.415 -838.024 128.237 -1691.384 
488.978 -827.242 139.019 -1748.627 
494.284 -816.458 149.803 -1806.543 
499.352 -805.670 160.591 -1865.095 
504.203 -794.881 171.380 -1924.246 
508.852 -784.089 182.172 -1983.965 


AH; AG 
— 966.261 — 935.840 
-966.249 -935.652 
-965.672 -925.543 
— 965.241 — 915.564 
-964.968 -905.656 
-964.846 -895.783 
-964.872  -885.917 
— 965.041 — 876.038 
-965.350 -866.134 
—969:/98: ~ —856192 
-966.384 -846.203 
=967.109  —836:159 
—967.970 -—826.055 
-968.970 -815.884 
-970.107 -805.642 
SSVI) STR ey Zi 
-975.635 —784.646 
SSIS} STS SIS 
-—978.544  —763.270 


373.849 


log Kg 
[oe] 


163.955 
162.911 
120.863 
95.648 
78.844 
66.844 
57.844 
50.844 
45.242 
40.657 
36.834 
33.597 
30.820 
28.412 
26.302 
24.434 
22.770 
21.279 
19.935 


270.035 


Phase ily 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl dS 


GAS Pa2 


[=== 


Pa2 


THORIUM DIFLUORIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


295.219 
295.544 
311.004 
323.360 
333.607 
342.346 
349.959 
356.701 
362.750 
368.235 
373.252 
377.875 
382.162 
386.158 
389.900 
393.420 
396.741 
399.887 
402.873 


H H-H298 G 

aa kJ / mol 
295.219 — 654.332 0.000 — 742.352 
295.221 — 654.235 0.097 — 742.898 
297.313 — 648.855 5.477 -773.257 
301.329 — 643.316 11.016 — 804.996 
305.879 — 637.695 16.637 — 837.859 
310.480 — 632.025 22.307 — 871.668 
314.949 — 626.324 28.008 -—906.291 
319.221 — 620.600 SIC SZ —941.631 
323.276 —614.858 39.474 —977.608 
327.118 —609.103 45.229 -1014.162 
330.756 —603.337 50.995 -1051.240 
334.205 —597.561 56.771 -1088.799 
337.480 —591.777 62.555 -1126.804 
340.593 —585.985 68.347 -1165.222 
343.559 —580.186 74.146 -1204.027 
346.390 — 574.381 79.951 -—1243.194 
349.096 — 568.569 85.763 -1282.704 
351.687 — 562.752 91.580 -—1322.537 
354.172 — 556.929 97.403  -1362.676 


AH; AG; 
—654.332 —665.971 
-654.344 —666.043 
-—654.978 —669.849 
-—655.730 -—673.483 
—656.637  -676.950 
-—657.700  -—680.254 
-658.914  -—683.395 
—660.274 —686.375 
OO) “ii/ane = OOON90 
—663.420 —691.859 
-—665.200 -694.367 
Soi {818}. 721 
—669.168 —698.922 
Soy/ileciss} = 700M 
— 673.671 —702.872 
—678.937  —704.514 
— 681.541 — 705.943 
—684.149 —707.227 
— 686.761 —708.375 


1501 


ThF2{[g] 


log Ky 
[ = 


116.675 
115.968 
87.473 
70.358 
58.934 
50.761 
44.621 
39.836 
36.000 
32.854 
30.225 
27.995 
26.077 
24.410 
22.946 
21.647 
20.486 
19.443 
18.501 


] 


1502 


ThF3{[g] 


Phase all 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ha S 


GAS Pa2 


Pa2 


J/(K mol) 


339.315 
339.768 
361.505 
378.983 
393.521 
405.941 
416.773 
426.373 
434.991 
442.810 
449.964 
456.559 
462.675 
468.379 
473.721 
478.747 
483.491 
487.984 


THORIUM TRIFLUORIDE (GAS) 


AG; 


S —(G—H298)/T H H-H298 G AH; 
ll kJ / mol 
339.315 -1184.695 0.000 -1285.862 -—1184.695 
339.316 -1184.559 0.136 -1286.490 -—1184.697 
342.253 -1176.994 7.701 -1321.596 -—1184.753 
347.909 -1169.158 15.537 -1358.650 -—1184.890 
354.334 -1161.183 23.512 -1397.295 -—1185.179 
360.841 -1153.125 31.570 -1437.284 -1185.629 
367.170 -1145.012 39.683 -1478.431 -1186.235 
373.225 -1136.861 47.834 -1520.597 -1186.992 
378.978 -1128.681 56.014 -1563.673 -—1187.896 
384.431 -1120.478 64.217 -1607.569 -1188.944 
389.598 -1112.255 72.440 -1652.213 -—1190.132 
394.499 -1104.016 80.679 -1697.543 -—1191.458 
399.153 -1095.763 88.932 -1743.509 -1192.922 
403.580 -1087.497 97.198 -1790.064 -1194.521 
407.798 -1079.218 105.477  -1837.172 -—1196.254 
411.825 -1070.929 113.766 -1884.798 -—1200.938 
415.676 -1062.629 122.066 -1932.912 -—1202.959 
419.365 -1054.319 130.376 -1981.488 -—1204.986 
422.903 -1046.000 138.695 -—2030.501 -—1207.018 


492.251 


=1179,249 
—1179.215 
SAM CTE, 
Sl hoy: 
—1173:625 
—1171.666 
- 1169.632 
AOS 
— 1165.301 
Silo2.g92 
— 1160.581 
—1158.066 
—1155.443 
SG 74)1 
—1149.868 
— 1146.804 
—1143.561 
—1140.206 
—1136.744 


289.033 


log K; 
ees 


206.600 
205.320 
153.750 
122.806 
102.173 
87.431 
76.369 
67.761 
60.869 
55.226 
50.519 
46.532 
43.110 
40.141 
37.539 
35.237 
33.185 
31.346 
29.689 


308.032 


Phase a 


ea 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1383.00 


LIQ 1383.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Int f S 


SOL Pa2 
LIQ Pa2 


Cy 


110.543 
110.732 
117.672 
121.334 
123.706 
125.468 
126.905 
128.154 
129.285 
130.340 
131.342 
132.308 
133.089 


133.888 
133.888 
133.888 
133.888 
133.888 
133.888 
133.888 
133.888 


THORIUM TETRAFLUORIDE 


S —(G-H298)/T H H-H298 G AH; 
J/(K mol) I kJ / mol 


AG; 


142.047 142.047 -2098.038 0.000 -2140.389 —2098.038 
142.731 142.049 —-—2097.833 0.205 -2140.653 —2098.000 
175.663 146.492 -2086.370 11.668 -2156.635 -—2095.764 
202.349 155.080 -2074.403 23.635 -2175.578 —2093.452 
224.694 164.871 -2062.144 35.894 -2196.961 —2091.194 
243.901 174.821  -2049.682 48.356 —-2220.413 -—2089.015 
260.751 184.531 -2037.062 60.976 -2245.662 -—2086.916 
UST 193.849 -2024307 73.731  -2272.502 —2084.894 
289.334 202.730 -2011.435 86.603 -2300.768 —2082.946 
301.706 211.174 -1998.453 99.585  -2330.329 -—2081.068 
313.090 219.199 -1985.368 112670 —-—2361.077 —2079.258 
323.642 226.832 -1972.186 125.852 —-2392.920 —2077.514 
331.854 232.891 -1961.172 136.866 -2420.126 —2076.115 
30.253 41.840 

362.107 232.891 -1919.332 178.706 -2420.126 —2034.275 
363.743 234.470 -1917.055 180.983 -2426.296 —2033.982 
372.980 243.399 -1903.667 194.371 -2463.137 —2032.347 
381.621 251.771 -1890.278 207.760 -—2500.872 —2030.865 
389.738 259.651 -1876.889 221.149 -—2539.444 —2032.350 
397.391 267.092 -1863.500 234.538 -2578.804 -—2031.189 
404.630 274.142 -1850.111 247.927  -2618.908 —2030.048 
411.497 280.840 -1836.723 261.315 -2659.718 —2028.927 


— 2003.545 
—2002.959 
—1971.609 
— 1940.838 
=1910'529 
— 1880.591 
— 1850.961 
— 1821.588 
—1792.437 
—1763.478 
—1734.687 
—1706.044 
— 1682.371 


— 1682.371 
—1678.047 
— 1652.681 
—1627.419 
—1602.136 
— 1576.863 
— 1551.654 
— 1526.504 


1503 


ThF4 


log Ky 
[ = 


351.013 
348.746 
257.466 
202.758 
166.326 
140.331 
120.855 
105.722 
93.627 
83.741 
79.509 
68.550 
63.542 


63.542 
62.609 
57.551 
53.130 
49.228 
45.759 
42.658 
39.868 


] 


1504 


ThF4{[g] THORIUM TETRAFLUORIDE (GAS) 308.032 

Phase Tf C, Ss —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ign kJ / mol ] (ie 

GAS 298.15 93.029 341.804 341.804 -1768.033 0.000 -1869.942 -—1768.033 -1733.098 303.632 
300.00 93.171 342.380 341.806  -1767.861 0.172 -1870.575 -—1768.027 -1732.881 SONR2l 
400.00 98.749 370.035 345.539 -1758.234 9.799 -1906.248 -1767.629 -—1721.223 224.769 
500.00 101.770 392.426 352.749 -1748.194 19.839 -1944.407 -1767.243 -1709.668 178.608 
600.00 WCE }ctoy7/ 411.152 360.965 -1737.921 30.112 -—1984.612 -—1766.971 -1698.180 147.840 
700.00 104.694 427.207 369.309  -1727.504 40.529 -—2026.549 -—1766.837 -1686.728 125.865 
800.00 105.458 441.240 377.442 -1716.994 51.0389 -2069.986 -1766.849 -1675.285 109.385 
900.00 105.995 453.694 385.235  -1706.420 61.613 -2114.745 -1767.007 -1663.831 96.566 
1000.00 106.385 464.883 392.650  -1695.800 72.233 -2160.683 -1767.311 -1652.352 86.310 
1100.00 106.677 475.037 399.685 -—1685.146 82.887  -—2207.687 -1767.762 -1640.836 77.917 
1200.00 106.900 484.329 406.357 -1674.467 93.566 -—2255.662 -1768.357 -1629.272 70.920 
1300.00 107.075 492.893 412.689 -1663.768 104.265 -2304.528 -1769.097 -1617.652 64.998 
1400.00 107.213 500.833 418.705 -1653.053 114.980 -2354.220 -1769.980 -1605.971 59.919 
1500.00 107.324 508.234 424.429 -1642.326 125.707 -2404.677 -1771.007 -1594.221 55.516 
1600.00 107.414 515.163 429.886 -1631.589 136.444 -2455.851 -1772.177 -1582.398 51.660 
1700.00 107.488 521.678 435.096 -1620.844 147.189 -2507.696 -1776.305 -1570.388 48.252 
1800.00 107.549 527.823 440.078 -—1610.092 157.941 -2560.174 -1777.781 -1558.233 45.219 
1900.00 107.600 533.640 444.851 -1599.334 168.699 -2613.250 -1779.271 -1545.995 42.502 
2000.00 107.643 539.160 449.429 -1588.572 179.461 -—2666.892 -1780.776 -1533.679 40.056 
2100.00 107.679 544.413 453.828 -1577.806 190.227 -—2721.073 -1798.417 -1520.714 37.826 
2200.00 107.709 549.423 458.061 -1567.037 200.996 -2775.766 -1799.951 -—1507.454 35.792 

References 

Phase H/S Cp 

GAS Pa2 Pa2 

ThH2 THORIUM DIHYDRIDE 234.054 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) | fl kJ / mol ] [ - 

SOL 298.15 36.694 50.710 50.710 — 139.704 0.000 —154.823 -139.704 -—99.943 ASO 
300.00 36.765 50.937 50.711 — 139.636 0.068 -—154.917 -139.740 — 99.697 17.359 
400.00 40.634 62.044 52.199 — 135.766 3.938 —160.584 -141.577 — 86.066 11.239 
500.00 44.503 MN sey270 Souler — 131.509 8.195 —167.273 -143.171 —71.998 7.522 
600.00 48.372 79.983 58.585 — 126.865 12.839 —174.855 -144.511 -— 57.634 5.017 
700.00 52.241 87.730 62.202 — 121.835 17.869 —183.246 -145.600 — 43.065 3.214 
800.00 56.110 94.958 65.850 — 116.417 23.287 —192.384 -146.445 — 28.356 1.851 
900.00 59.979 101.790 69.467 —110.613 29.091 —202.224 -147.052 — 13.556 0.787 
1000.00 63.848 108.310 73.027 — 104.421 35.283 —212.731 -147.428 1.299 —0.068 

References 

Phase ol es Cy 


SOL Nb1 


] 


] 


739.656 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
839.00 


LIQ 839.00 
900.00 
1000.00 
1100.00 
1200.00 


References 


Phase AS 


SOL Nb1 
LIQ Pa2 


C, 


126.658 
126.767 
131.042 
133.723 
135.773 
137.524 
139145 
139.708 


175.728 
175.728 
175.728 
175.728 
175.728 


THORIUM TETRAIODIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) et kJ / mol 


255.199 255.199 —-664.800 0.000  -740.888 
299.983 255.201 — 664.566 0.234 -741.360 
293.098 260.233  -651.654 13.146 —-—768.893 
322.644 269.860  -638408 26.392 -799.730 
347.212 280.762  -624.930 39.870 -833.257 
368.276) 291.795" “—611.263). 53.537)" =869.056 
386.744 302.533  -—597.430 67.370 -—906.826 
393.380 306602 —591.993 72807  —922.039 
57.349 48.116 
450.729 306602 -543.877 120.923 -—922.039 
463.063 316.794  -533.158 131.642 -949.914 
ASI5TG i se2.30e0'" | 515.080" 149.215." = 997165 
498.326 346.701 —498.012 166.788 -1046.171 
513.617 359.983  -480.440 184.360 -1096.779 


AH AG; 
-—664.800 -655.715 
—664.818 -655.658 
-—697.984 -651.331 
-—784.054  -631.395 
—781.1383 -601.136 
-778.174 —571.370 
—775.195 —542.0380 
-774.030  -—530.691 
-725.914  —530.691 
-721.920 -516.640 
-715.486 —-—494.177 
-—709.194 -472.352 
-—703.042 —451.093 


1505 


Thi4 


log Ky 
[ = 


114.878 
114.160 
85.055 
65.961 
52.334 
42.636 
35.391 
33.040 


33.040 
29.985 
25.813 
22.430 
19.636 


] 


1506 


Thl4{g] 


Phase aT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ai & 


GAS Nb1 


—— 


Cy 


106.292 
106.303 
107.131 
107.855 
108.375 
108.750 
109.030 
109.246 
109.419 
109.562 
109.683 
109.789 
109.883 
109.968 
110.046 
110.118 
110.186 
110.250 
110.312 


J/(K mol) 


468.701 
469.358 
500.049 
524.037 
543.750 
560.485 
575.026 
587.881 
599.400 
609.836 
619.375 
628.158 
636.298 
643.882 
650.982 
657.655 
663.951 
669.911 


THORIUM TETRAIODIDE (GAS) 
S —(G-H298)/T H H-H298 G 

[ kJ / mol 
468.701 -460.700 0.000  -600.443 
468.703  -460.503 0.197  -601.311 
472.882 -449.833 10.867 -649.853 
480.800  -439.082 21.618 -701.100 
489.698 -428.269 32.431 -754.519 
498.645 -417.412 43.288 — 809.751 
507.304 -406.522 54178  -866.543 
515.556 -—395.608 65.092  -924.701 
523.375  -384.674 76.026 -984.075 
530.768 -—373.725 86.975 -1044.545 
537.760 =362.763 97.937 —1106:012 
544.380 —351.789 108.911 -1168.394 
550.659 -340.805 119.895 -1231.622 
556.624 -—329.812 130.888 -1295.636 
562.302 -318.812 141.888 -1360.382 
567.716 -307.804 152.896  -1425.818 
572.889 —296.788 163.912 -—1491.901 
577.840 —285.766 174.934 -—1558.597 
582.587 —274.738 185.962 -1625.873 


675.567 


AH; AG; 
-—460.700  -515.270 
-—460.756 -—515.608 
—496.163 —532.290 
—584.727 —532.765 
—584.472  —-—522.398 
—584.323 -—512.066 
—584.287 —501.747 
—584.370  -491.426 
—584.576 —481.089 
—584.907 —470.725 
—585.365  -—460.326 
-585.952 -449.883 
—586.669 —439.390 
—587.516 —428.841 
-588.495 -418.232 
—§92.421 — 407.448 
-593.685  -396.531 
-594.953 -—385.543 
—596.227 —374.489 


739.656 


log Ky 


1507 


246.045 THORIUM MONONITRIDE ThN 


Phase -T Gk S  -(G-H298)/T H H-H298 G AH; AGy log K; 
ESS =r ( immo) el kJ / mol aie 


SOL 298.15 44.901 56.070 960705 —39i1F200 0.000 -407.917 -391.200 -363.436 63.672 
300.00 44.985 56.348 56.071 See 7/ 0.083 -—408.021 -391.194 -363.263 63.250 
400.00 48.264 69.786 57.881 — 386.438 4762 --414352 -390.775 -354.011 46.229 
500.00 50.293 80.787 61.395 -—381.504 9.696 -421.898 -390.239 -—344.881 36.029 
600.00 51.831 90.098 65.423 -376.395 14805  -430.454 -389.677 -335.862 29.239 
700.00 53.136 98.188 69.538 —-371.145 20.055 —-439.877 -389.131 — 326.936 24.396 
800.00 54.317 105.361 73.576  —365.772 25.428  -450.061 -388.621 —318.087 20.769 
900.00 55.426 111.823 77.472 -360.284 30.916 -460.925 -388.159 -309.298 WSIS) 

1000.00 56.491 117.718 81.207 -354.688 36.512  -472.407 -387.747 -300.558 15.700 
1100.00 57.526 123.151 84.776 -348.987 42.213 -484.453 -387.385 —-—291.857 13.859 
1200.00 58.542 128.200 88.187 -343.184 48.016 -—497.024 -387.075 -283.187 12.327 
1300.00 59.543 132.926 91.448 —-337.279 53.921 —510.083 -386.813 -—274.541 11.031 
1400.00 60.534 137.375 94.571 Soleo ON mn OO-920 e023. O00NE—= 30000 0mmE= COOLING 9.921 
1500.00 61.518 141.585 97-566 325173, 66.027" ~—987.500) "=386:430) = 257.299 8.960 
1600.00 62.496 145.586 100.444  -318.972 72.228 -551.910 -386.306 -—248.694 8.119 
1700.00 63.470 149.404 103.212  -312.674 78526 -566.661 -389.041 — 239.987 7.374 
1800.00 64.440 153.060 105.881 =306.278 84.922 —581.785 ——389.022  —231.220 6.710 
1900.00 65.407 156.570 108.457.) °=299:786 = 191-4145) ©—597.208" "=s8S:91%, | 2225455 6.116 
2000.00 66.372 159.949 110:947 =—293:197 98.003. —613:095 —-388:725 —213°699 5.581 


References 
Phase i fs Cy Remarks 


SOL Nb1 Ra3 Ra3 MPT= 3080. 


1508 


Th3N4 


Phase y 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al tS 


SOL Nb1 


———= 


Cp 


147.254 
147.611 
161.062 
168.691 
174.027 
178.281 
181.959 
185.301 
188.435 
191.433 
194.338 
NOMS 
199.970 
202.728 
205.459 
208.169 
210.863 
213.544 
216.216 


TRITHORIUM TETRANITRIDE 


S —(G—H298)/T H H-H298 G 
J/(K mol) i) i kJ / mol 


200.999 200.999 -1315.002 0.000 -1374.930 
201.911 201.002 -1314.729 0.273 -1375.303 
246.442 206.982 -1299.218 15.784 -1397.795 
283.264 218.665 -1282.703 32.299 -1424.335 
314.514 232.101 -1265.554 49.448  -1454.263 
341.669 245.856 -1247.933 67.069 -1487.101 
305:720 ~~ 259.364 + =1229.917° ~ 85.085  —1522.493 
387.348 272.403 -1211.552 103.450 -1560.165 
407.0385 284.896 -1192.864 122.138 -1599.898 
425.136 296.834 -1173.870 141.132 -1641.519 
441.918 308.233 -1154.580 160.422 —-1684.882 
457.586 319.126 -1135.004 179.998 -1729.865 
472.301 329.547 -—1115.146 199.856 -1776.367 
486.191 S39:03i 095101 21.9: 991s —11024.298 
499.362 349.112 -1074.602 240.400 -1873.581 
511.900 358.322 -1053.920 261.082 -1924.150 
523.875 367.189 -1032.968 282.034 -1975.943 
535.347 375.740 -1011.748 303.254 -2028.908 
546.369 383.998 -990.260 324.742 -2082.997 


AH; AG; 
—1315.002 -1212.921 
-1314.989 -1212.287 
=1313.715  —1178:220 
-—1311.862 -1144.554 
-—1309.847 -1111.281 
-—1307.857 -1078.345 
—1305.988 -1045.687 
—1304.286 -1013.254 
—1302.770 —981.000 
-1301.444 -948.888 
-—1300.307 -916.889 
-1299.356 -884.978 
—1298.584  —-853.133 
=1297.985  —821.337 
=129/, JI 9 — 100008 
1000/00 8m— 10/2009 
=1305.689 -—725.261 
-—1305.415 -693.021 
—1304.911 — 660.802 


752.141 


log Ky 
Leal 


212.499 
211.078 
153.860 
WI SY/), 
96.746 
80.467 
68.276 
58.808 
51.242 
45.059 
39.911 
35.559 
31.831 
28.601 
25.777 
23.275 
21.047 
19.052 
17.258 


508.089 


Phase 


SOL 


r 
[K] 


298.15 


300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


SOL 


ns 


Nb1/Ra3 


—_—— 


Cp 


104.792 
105.044 
114.566 
119.980 
123.778 
126.811 
129.438 
131.829 
134.072 
136.220 
138.302 
140.338 
142.340 
144.318 
146.277 
148.222 
150.155 
152.079 
153.996 


eS 


Ra3 


DITHORIUM DINITRIDE MONOXIDE 


S 


J/(K mol) 


124.265 
124.914 
156.595 
182.785 
205.012 
224.327 
241.435 
256.820 
270.827 
283.707 
295.649 
306.800 
317.273 
327.162 
336.538 
345.465 
353.992 
362.162 
370.0114 


—(G-H298)/T H H-H298 G AH, 
ef kJ / mol 
124.265 -1347.001 0.000 -1384.051 -1347.001 
124.267 -1346.807 0.194  -1384.281 -—1346.989 
128.522 -1335.772 11.229 -1398.410 -—1345.959 
136.833 -1324.025 22.976 -—1415.417 -1344.536 
146.390 -1311.828 35.173 -1434.835 -1343.013 
156.174 -—1299.294 47.707 -—1456.323 -—1341.514 
165.783 -1286.479 60.522 -1479.627 —1340.096 
175.057 +-1273.414 73.587 -—1504.553 -—1338.784 
183.944 -1260.118 86.883 -1530.945 -1337.587 
192.436 -1246.603 100.398  -1558.681 -—1336.505 
200.545 -1232.877 114.124 -1587.656 -—1335.539 
208.295 -1218.944 128.057 -1617.784 -—1334.683 
215.709 -1204.810 142.191 -1648.993 -—1333.935 
222.812 -1190.477 156.524 -1681.219 -1333.291 
229.630  -1175.947 171.054 -1714.408 -—1332.747 
236.183  -1161.222 185.779 -1748.512 -—1337.935 
242.493 -1146.303 200.698  -1783.488 -1337.627 
248.578 -—1131.191 215.810 -1819.298 -—1337.160 
254.454 -—1115.887 231.114 -1855.910 -—1336.531 


1509 


Th2N20 
AG; log Ky 

= ] [ a 
—1264.505 221.536 
-—1263.993 220.081 
—1236.465 161.466 
—1209.252 126.330 
—1182.338 102.932 
—1155.678 86.238 
—1129.228 Ths} 7Ke1 
—1102.950 64.014 
—1076.811 56.247 
—1050.787 49.898 
—1024.856 44.611 
-—999.002 40.140 
— 973.209 36.311 
— 947.466 32.994 
—921.762 30.092 
— 895.872 Pal SVT 
— 869.877 25.243 
-— 843.902 23.200 
—817.957 21.363 


| 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase AS 


GAS Nb1 


Pat 


THORIUM MONOXIDE (GAS) 


S —(G—-H298)/T H H-H298 G 
J/(K mol) Pek kJ / mol 
240.062 240.062 — 25.104 0.000 — 96.678 
240.255 240.062 — 25.046 0.058 -97.123 
249.487 241.310 — 21.833 SHIA. — 121.628 
256.970 243.717 — 18.478 6.626 — 146.963 
263.264 246.464 -15.024 10.080  -172.983 
268.695 249.261 -11.500 13.604 -199.587 
273.474 251.995 -7.920 17.184 -226.700 
277.749 254.623 -—4.291 20.813 — 254.265 
281.625 CA MSY -0.611 24.493 — 282.236 
285.179 259.523 3.118 28.222 -310.579 
288.471 261.800 6.902 32.006 — 339.264 
291.544 263.971 10.741 35.845 — 368.266 
294.433 266.044 14.640 39.744 — 397.566 
297.166 268.029 18.602 43.706  -427.147 
299.765 269.932 22.629 47.733 -456.995 
302.246 271.760 26.721 51.825 — 487.097 
304.623 273.520 30.881 55.985 -517.441 
306.909 275.218 35.109 60.213 -548.018 
309.111 276.858 39.403 64.507 -578.820 
311.238 278.445 43.762 68.866  -609.838 
313.295 279.982 48.184 73.288 — 641.065 
315.287 281.474 52.665 77.769 -672.495 
317.217 = 282.923 57.201 82.305  -704.120 
319.089 284.333 61.787 86.891 —735.936 


AH; AG; 
— 25.104 =50:179 
— 25.124 — 50.334 
= 26.197 — 58.576 
—27.299 — 66.544 
— 28.480 -—74.283 
— 29.766 = Sirois 
— 31.165 —89.159 
— 32.674 - 96.319 
-—34.290  -103.305 
-36.006  -110.124 
~3/.815  —116:783 
SOP TAKG! | Wee} 2k 
-41.693 -129.642 
SSL TACYE, = Jha }s3}ars! 
-45.886  -141.924 
=50.910. = 147.750 
= 53:21 OM — 150-000 
00.400) me lOOG05 
-—57.644  -—164.270 
=f. 810), — 168.976 
STIS SV IGE 
-—80.023 -177.649 
—82.015 —181.850 
—83.969 —185.970 


248.038 


log K; 


[ 


] 


264.037 


Phase 


SOL 


T 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 


Phase 


SOL 


H/S 


Co1,Ra3 


[————— 


C, 


61.798 
61.957 
67.825 
70.947 
72.989 
74.520 
75.780 
76.881 
77.884 
78.823 
79.718 
80.583 
81.425 
82.250 
83.063 
83.867 
84.663 
85.452 
86.237 
87.018 
87.796 
88.571 
89.343 
90.114 


J/(K mol) 


65.229 

65.6114 

84.344 

99.844 
112.970 
124.341 
134.376 
143.367 
151.519 
158.987 
165.884 
172.299 
178.302 
183.948 
189.282 
194.342 
199.158 
203.757 
208.160 
212.387 
216.453 
220.372 
224.158 


THORIUM DIOXIDE 


S —(G-H298)/T H H-H298 G 

et kJ / mol 
65.229 -1226.414 0.000 -—1245.862 
65.230 -—1226.300 0.114 -1245.983 
67.744 -1219.774 6.640 -—1253.512 
72.660 -1212.822 13.592 -1262.744 
78.313 -1205.619 20.795 -1273.402 
84.094 -1198.241 28.173 -—1285.280 
89.764 -1190.724 35.690 -1298.225 
95.229 -1183.090 43.324  -1312.120 
100.457 -1175.351 51.063 -1326.871 
105.443 -1167.516 58898 -1342.401 
110.196 -1159.588 66.826 -1358.649 
114.729 -1151.573 74641 -1375.562 
119.058 -1143.473 82.944 -—1393.095 
123.198 -—1135.289 91.125 -1411.211 
127.1638 -—1127.023 99.391 -1429.875 
130.967 -1118.676 107.738  -1449.058 
134.623 -1110.250 116.164  -1468.735 
138.141 -1101.744 124.670 -1488.882 
141.533 -1093.160 133.254 -1509.480 
144.807 -1084.497 141.917  -1530.509 
147.972 -1075.756 150.658 -—1551.952 
151.035 -1066.938 159.476 -1573.794 
154.003 -1058.042 168.372 -1596.022 
156.883 -1049.069 177.345 -1618.622 


227.821 


Remarks 


Raa 


MPT= 3643. 


AH AG; 

ma 
-—1226.414 -1168.780 
—1226.404 —-1168.422 
—1225.651 -—1149.198 
—1224.686 -—1130.194 
—1223.698 -1111.389 
-—1222.756 -1092.747 
—1221.886 -1074.234 
—1221.094 -1055.826 
—1220.381 -—1037.502 
—1219.746 -—1019.245 
—1219.186 -—1001.043 
—1218.699 -982.885 
—1218.285  —964.761 
-1217.942  -946.665 
-—1217.670 -928.589 
—1220.286 -—910.419 
—1220.178 —892.194 
—1220.014  -873.977 
—1219.794 -855.770 
— 1235.64 — 837.003 
-—1235.310 -—818.028 
—1234.925 —799.069 
—1234.485  -—780.128 
—1233.989 —-—761.206 


1511 


ThO2 


log Ky 
[alee 


204.765 
203.440 
150.070 
118.071 
96.755 
81.542 
70.140 
61.279 
54.194 
48.400 
43.574 
39.493 
35.996 
32.966 
30.315 
27.974 
25.891 
24.027 
22.350 
20.819 
19.422 
18.147 
16.979 
15.905 


] 


one 


ThO2[g] 


Phase Tt 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


References 
Phase AAS 


GAS Nb1 


(—_————= 


Pat 


J/(K mol) 


287.601 
287.894 
302.004 
313.557 
323.319 
331.750 
339.159 
345.759 
351.706 
357.114 
362.072 
366.647 
370.894 
374.855 
378.567 
382.059 
385.355 
388.476 
391.439 
394.259 
396.950 
399.522 
401.986 
404.351 
406.623 
408.810 
410.919 
412.954 
414.920 
416.822 
418.664 
420.450 
422.182 
423.864 
425.500 
427.090 
428.638 
430.147 


THORIUM DIOXIDE (GAS) 


S —(G—H298)/T H H-H298 G 

lise (i kJ / mol 
287.601 -497.896 0.000 -583.644 
287.601 — 497.808 0.088 -—584.176 
289.503 -492.896 5.000 -613.697 
293.193  -487.714 10.182  -644.493 
297.422 -482.358 15.538 -676.349 
301.738  -476.887 21.009 -709.112 
305.962 -471.338 26.558 -742.665 
310.024 -465.734 32.162 -776.917 
313.899 -460.089 37.807 -811.795 
317.586  -454.415 43.481 — 847.241 
321.089  -448.717 49.179 -883.203 
324.420  -443.001 54.895  -—919.642 
327.590  —437.271 60.625 -—956.522 
330.610 -431.529 66.367 -993.811 
333.493  -425.777 72.119 -1031.484 
336.248  -420.017 77.879 -1069.517 
338.885 -414.251 83.645 -—1107.890 
341.414 -408.479 89.417 -1146.583 
343.842 -402.703 95.193  -1185.580 
346.176  -396.922 100.974 -1224.866 
348.423  -391.138 106.758 -1264.427 
350.589 -385.351 112.545 -1304.252 
352.680 -379.561 118.335 -1344.328 
354.700 -—373.769 124.127 -1384.645 
356.653 ~ —367.975 129.921 -—1425.195 
358.545  -362.179 135.717. -1465.967 
360.378  -356.382 141.514 -1506.954 
362.156  -350.583 147.313 -1548.149 
363.882 -344.783 153.113 -1589.543 
365.559  -338.982 158.914 -1631.130 
367.190  -333.180 164.716 -1672.905 
368.777 -327.378 170.518 -1714.861 
370.323 -321.574 176.322 -1756.993 
371.829 -315.770 182.126 -1799.296 
373.297 -309.966 187.930 -1841.765 
374.729 -304.161 193.735 -1884.395 
376.128 -298.355 199.541 -1927.181 
377.494 -292.549 205.347 -1970.121 
378.828 -286.743 211.153 -2013.209 


431.617 


AH; AG; 
-497.896 -506.562 
-497.913 -506.616 
—498.773 —-509.383 
-499.578  -511.943 
-—500.436 -514.337 
—501.402  -516.579 
-—502.500 -518.674 
—503.738  —520.623 
=505.119  ~522:426 
-506.645  -524.084 
00:00 m=O 2O OM 
=O 27 —O261965 
=§12,063. » —528:187 
Ol 4 OZ O29) 200 
-—516.424  -—530.199 
-—521.627 —530.878 
O24 Soe CONE O4o 
-526.749 -531.677 
=0929.337 =) —531-670 
—548.066 —531.360 
—550.692  -—530.503 
—§53.338  —529.526 
-—556.004 -—528.434 
—558.689 -527.230 
=561.393 —525.918 
—564.117 -—524.502 
—566.860  —522.985 
0001022 O21 S09 
—572.401 —519.658 
=570:198 —=517.604 
—578.012 —515.959 
—580.843 -—513.976 
—583.690 -—511.908 
—586.552  —509.755 
—589.429  -—507.520 
—OO2Se - 505.205 
—O90:2205 5 -O02:811 
-598.145  -500.341 
-601.076  -497.796 


264.037 


log K; 


1513 


407.845 THORIUM DIBROMIDE OXIDE ThOBr2 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] $= — J’ /(Kmol) 1 [ kJ / mol —] [- 

SOL 298.15 93.460 130.959 130.959 -1187.398 0.000 -1226.443 -1187.398 -1134.562 198.771 
300.00 93.588 131.538 130.961  -1187.225 0.173 -1226.686 -—1187.4438 -1134.234 197.488 
400.00 98.536 159.216 134.701 -1177.592 9.806 -—1241.278 -1216.578 -1110.410 145.005 
500.00 101.482 181.542 141.909 -1167.582 19.816 -—1258.352 -1214.717 -1084.081 1Asi258 
600.00 103.639 200.242 150.114 -1157.321 30.077 -1277.467 -1212.810 -1058.132 92.119 
700.00 105.425 216.356 158.453 -1146.866 40.532 -1298.315 -1210.900 -1032.504 77.046 
800.00 107.012 230.539 166.595  -1136.243 51.155 -1320.674 -1209.003 -1007.149 65.760 
900.00 108.483 243.229 174.417 -1125.467 61.931 -1344.373 -1207.124 — 982.030 56.996 
1000.00 109.883 254.731 181.882 -1114.549 72.849 -1369.280 -—1205.266 —957.119 49.995 
1100.00 111.236 265.268 188.990 -1103.492 83.906 -1395.287 -—1203.428 — 932.394 44.276 
1200.00 112.558 275.004 195.757 -1092.302 95.096 -1422.307 -—1201.610 —907.835 39.517 
1300.00 113.856 284.065 202.206 -1080.982 106.416 -1450.266 -—1199.812 — 883.426 35.497 
1400.00 115.139 292.549 208.359 -1069.532 117.866 -1479.101 -—1198.033 —859.156 82,055 
1500.00 116.409 300.536 214.244 -1057.954 129.444 -1508.759 -—1196.273 — 835.012 29.078 

References 

Phase H/S Cp 

SOL Nb1/Ra38 Ra 

318.943 THORIUM DICHLORIDE OXIDE ThOClI2 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] (—— N/A inva) il I kJ / mol ] [ - 

SOL 298.15 91.265 123.399 123.399  --1232.201 0.000 -1268.992 -1232.201 -1155.970 202.521 
300.00 91.414 123.964 123.400  -1232.032 0.169 -1269.221 -1232.173 -1155.497 201.190 
400.00 97.030 151.124 127.065 -1222.578 9.623  -1283.027 -1230.472 -1130.188 147.587 
500.00 100.232 173.145 134.149 -1212.703 19.498  -1299.276 -1228.625 -1105.329 115.473 
600.00 102.483 191.628 142.230 -1202.562 29.6389 -1317.5389 -1226.755 -1080.846 94.096 
700.00 104.286 207.565 150.451 -1192.221 39.980 -—1337.517 -1224.900 -1056.675 78.850 
800.00 105.850 221.595 158.484 -1181.713 50.488 -1358.989 -1223.075 -1032.768 67.433 
900.00 107.274 234.145 166.206  -1171.056 61.145 -1381.786 -—1221.283 -1009.087 58.566 
1000.00 108.612 245.518 173.577 -1160.261 71.940 -1405.778 -—1219.524 —985.604 51.483 
1100.00 109.894 255.930 180.597 -1149.335 82.866 -1430.858 -—1217.798 — 962.296 45.696 

References 

Phase Bees Cy Remarks 

SOL Nb1 K3 K3 DEC. 2ThOCI2 = ThO2+ThCI4 


] 


1514 


ThOF2 THORIUM DIFLUORIDE OXIDE 286.034 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K] YH in) ali kJ / mol ] [ - 

SOL 298.15 86.252 104.600 104.600 -1665.199 0.000 -1696.385 -—1665.199 -1589.422 278.460 
300.00 86.399 105.134 104.602 -1665.039 0.160 -1696.579 -—1665.175 -1588.952 276.661 
400.00 92.157 130.862 108.070 -1656.082 9.117 -1708.427 -1663.718 -1563.757 204.206 
500.00 95.730 151.833 114.791 -1646.678 18.521 -—1722.594 -1662.134 -1538.950 160.773 
600.00 98.443 169.535 122.477 -1636.964 28.235 -—1738.685 -1660.529 -1514.463 131.846 
700.00 100.750 184.887 130.320 -1627.002 38.197 -1756.423 -1658.926 -1490.246 111.204 
800.00 102.841 198.479 138.007 -1616.821 48.378 -1775.604 -—1657.330 -1466.258 95.737 
900.00 104.805 210.706 145.416 -1606.438 58.761 -—1796.074 -1655.734 -1442.470 83.719 
1000.00 106.692 221.846 152.510 -1595.863 69.336  -1817.709 -1654.133 -1418.859 74.114 
1100.00 108.528 232.102 159.286 -1585.102 80.097 -1840.414 -1652.524 -1395.410 66.262 
1200.00 110.328 241.622 165.755 -1574.159 91.040 -1864.105 -1650.902 -1372.107 59.726 
1300.00 112.105 250.523 171.937 -1563.037 102.162 -1888.717 -—1649.264 -1348.941 54.201 
1400.00 113.863 258.896 177.852 -—1551.738 113.461 -1914.192 -1647.608 -1325.901 49.470 
1500.00 115.609 266.811 183.522 -1540.265 124.934 -1940.481 -1645.931 -1302.980 45.374 

References 

Phase H/S Cy 

SOL Nb1 Ra3 

ThOl2 THORIUM DIIODIDE OXIDE 501.846 

Phase ale C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] —- $2) (Stata) il kJ / mol ] [ - 

SOL 298.15 94.194 159.000 159.000 -—1000.800 0.000 -1048.206 -—1000.800 — 967.078 169.428 
300.00 94.320 159.583 159.002  -1000.626 0.174 -1048.501 -—1000.804 — 966.869 168.347 
400.00 99.164 187.458 162.770 —990.925 9.875 -1065.908 —1017.028 — 954.970 124.706 
500.00 102.005 209.912 170.026 — 980.857 19.9438 -1085.813 -1059.611 — 935.370 OUTAGE 
600.00 104.058 228.699 178.282 —970.549 30.251  -1107.769 -—1057.690 —910.702 79.284 
700.00 105.739 244.869 186.666 —960.057 40.743  -1131.466 -—1055.771 — 886.356 66.141 
800.00 107.221 259.087 194.847 —949.408 51.3892  -1156.678 -—1053.871 — 862.284 56.301 
900.00 108.588 271.796 202.704 —938.617 62.183 -1183.233 -—1052.000 — 838.449 48.662 
1000.00 109.883 283.304 210.197 — 927.693 73.107 -1210.997 —1050.159 — 814.820 42.562 
1100.00 Aled se. 293.836 217.329 —916.642 84.158 -1239.862 -—1048.348 —791.374 37.579 
1200.00 112.348 303.558 224.115 — 905.468 95.332 -1269.738 -—1046.568 —768.091 33.434 
1300.00 113.543 312.598 230.577 —894.173 106.627 -1300.551 -—1044.818 —744.956 29.933 
1400.00 114.721 321.056 236.741 —882.760 118.040 -1332.238 —1043.098 —721.954 26.936 
1500.00 115.886 329.010 242.630 —871.229 129.571 -1364.745 -—1041.408 —699.075 24.344 

References 

Phase alt ss) Cy 

SOL Nb1 Ra3 


] 


] 


ee 


1915 


263.012 THORIUM MONOPHOSPHIDE ThP 


Phase = T Ge S  -(G-H298)/T H H-H298 G AH; AG log K, 
dK mol) ia kJ / mol lL” Jae 


SOL 298.15 46.025 71.099 71.099 -—348.100 0.000 -369.298 -348.100 -341.135 59.766 
300.00 46.154 71.384 71.100  -348.015 0.085  -369.430 -348.109 -—341.092 59.389 
400.00 50.888 85.396 72,978 —343.133 4.967 -377.291 -349.280 -338.501 44,204 
500.00 53.371 97.042 76.660 -—337.909 10.191 —386.430 -349.616 -335.765 35.077 
600.00 54.968 106.923 80.902 -332.487 15.613 -396.641 -349.882 -332.969 28.988 
700.00 56.148 115.489 85.244 —326.929 21.171 -~407.771 -350.139 -330.130 24.635 
800.00 57.104 123.050 89.507 - -321.265 26.835 ~-—419.705 -350.417 -327.253 21.367 
900.00 57.930 129.825 93.617 —315.512 32.588  -—432.355 -350.734 -324.338 18.824 

1000.00 58.676 135.968 97.549 -309.682 38.418  -445.649 -351.100 -321.386 16.788 
1100.00 59.370 141.593 101.301 —303.779 44.321 —459.531 -—351.521 —318.395 15.119 
1200.00 60.028 146.787 104.878  -297.809 50.291 — 473.954 -415.573 -314.274 13.680 
1300.00 60.660 USUI 108.290  -291.774 56.326 -488.877 -415.342  -305.842 12.289 
1400.00 61.274 156.135 111.548 -285.677 62.423 -504.267 -415.180 -297.425 11.097 
1500.00 61.875 160.383 114.663  -279.520 68580  -520.095 -415.089 -289.018 10.064 
1600.00 62.465 164.395 117.647  -—273.303 74.797 -536.335 -415.070 -—280.614 9.161 
1700.00 63.048 168.200 120510  =267:027 81,078 =—552:967  —417.9388 — —272:101 8.361 
1800.00 63.624 171.820 123.261 —260.693 87.407  -569.969 -418.083 -263.518 7.647 
1900.00 64.195 UAT) 125:908 —254:303 93.797 —587.325 —418.174 -—254°928 7.008 
2000.00 64.762 178.582 128.460  -247.855 100.245 -605.019 -418.210 -246.335 6.434 
2100.00 65.326 181.756 130.9238 -241.350 106.750 -623.037 -434312  -237.169 5.899 
2200.00 65.887 184.808 133.303 -234.790 113310  -641.366 -434.239  -227.783 5.408 
2300.00 66.446 187.749 135.607 -228.173 119.927 -659.995 -434.113  -218.401 4.960 
2400.00 67.004 190.589 137.839 -221.500 126.600 -678.913 -433.932 -209.026 4.549 
2500.00 67.559 193.335 140.004 -214.772 133.328  -698.110 -433.697 -199.659 4.172 
2600.00 68.114 195.996 142.107  -207.989 140.111 -717.577 -—433.408 -190.303 3.823 
2700.00 68.667 198.577 144.150  -201.150 146.950 -737.306 -433.066 -180.959 3.501 
2800.00 69.219 201.084 146.1389  -194.255 153.845. -—757.290 -432.670 -171.629 3.202 
2900.00 69.770 203.522 148.076 -187.306 160.794 -777.521 -432.220 -162.314 2.924 
3000.00 70.321 205.897 149.964 -180.301 167.799 -797.992 -431.717 -153.016 2.664 
3100.00 70.871 208.212 151.806 -173.242 174.858  -818.698 -431.160 -143.735 2.422 
3200.00 71.420 210.471 153.604 -166.127 181.973 -839.633 -430.549 -134.472 2.195 
3223.00 71.547 210.982 154.012  -164.483 183.617 -844.479 -430.401 — 132.345 2.145 


References 
Phase H/S Cy Remarks 


SOL Nb1,Ra3e Ra3 MPT 3223. 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


References 
Phase mn vs 


SOL Nb1 


Cp 


163.148 
163.575 
179.090 
187.067 
192.076 
195.685 
198.547 
200.975 
203.133 
205.115 
206.978 
208.755 
210.472 
212.143 
213.779 
215.389 
216.978 
218.551 
220.110 
221.658 
223.197 
224.729 
226.255 
POT ATS 
229.291 
230.803 
232.312 
233.818 
235.322 
236.824 
238.323 
239.821 
241.318 
242.813 


TRITHORIUM TETRAPHOSPHIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) Le kJ / mol 


221.999 © 221.999" —1142,002 0.000  -1208.191 
223.009 222.002 -1141.700 0.302 -1208.603 
272.481 228.642 -1124466 17.536 -1233.459 
313.381 241.622 -1106.122 35.880 -1262.813 
347.960 256.538 -1087.149 54853 -1295.925 
377.852 271.782 -1067.753 74.249 -—1332.249 
404.175 286.718 -1048.037 93.965 -1371.377 
427.704 301.099 -1028.058 113.944 -1412.991 
448.992 314841 -1007.851 134.151 -—1456.843 
468.447 327.934  -987.437 154.565 -1502.729 
486.375 340.400 -966.832 175.170 -1550.482 
503.013 352.276 -946.044 195.958 -1599.961 
518.546 363.604  -925.083 216.919 -—1651.047 
533.125 374.424 -903.952 238.050 -1703.638 
546.868 384.777 -882.655 259.347 -1757.645 
559.877 394697 —861.197 280.805 —1812.988 
572.233 404.220 -839.578 302.424 —1869.598 
584.007 413.375 -817.801 324.201 -1927.415 
595.257 9 422.190 -795.868 346.134 -1986.382 
606.034 430.690 -773.780 368.222 —2046.451 
616.381 438.897  -—751.537 390.465 -—2107.575 
626.336 446.831 —729.141 412.861 -2169.714 
635.933 454512 -706.591 435.411 -—2232.830 
645.200 461.955 -683.890 458.112 -—2296.889 
654.163 469.176  -661.036 480.966 -—2361.860 
662.845 476.189 —-—638.032 503.970 -2427.712 
671.266 483.006 -614.876 527.126 -2494.420 
679.444 489.640 —-591.569 550.433 -—2561.957 
687.396 496.100 -568.112 573.890 -—2630.301 
695.137 502.396  -544.505 597.497 -2699.430 
702.680 508.538  -520.748 621.254 -2769.322 
710.0386 514.533 —496.840 645.162 -—2839.959 
717.218 520.389 —472.783 669.219 -—2911.323 
724.234 526.113  -448.577 693.425 —-—2983.397 


AH AG; 
-1142.002 -1111.458 
-—1142.028 —-1111.269 
-1146.203 -1100.088 
-1147.173 -1088.439 
-—1147.896 -1076.622 
-1148.577  -1064.689 
-1149.320 -1052.656 
—1150.181 -1040.523 
—1151.196 -1028.285 
—1152.387 -—1015.938 
—1408.051 —Jooana 
— 1406.531 — 965.102 
—1405.239 -931.196 
-—1404.174  -897.375 
— 1403.341 — 863.616 
41 InlOGne O29. 004 
-1410.882  -795.373 
-1410.429 -761.189 
-1409.829 -727.034 
—1457.444 —-691.195 
— 1456.551 — 654.727 
-1455.512 -618.303 
—1454.327 -581.928 
-1452.997  -—545.605 
—1451.521 —509.338 
—1449.901 — 473.130 
-1448.135 -436.985 
—1446.225  -400.906 
-—1444.170 -364.895 
— 1441.971 —320905 
-—1439.627  -293.088 
—1437.138 ~~ =257:297 
-1434.505  —-221.584 
—1431.728 -185.949 


820.009 


log K; 
[tien 


194.723 
193.489 
143.657 
113.708 
93.728 
79.448 
68.731 
60.390 
53.712 
48.243 
43.490 
38.778 
34.743 
31.249 
28.194 
25.490 
23.081 
20.927 
18.988 
17.193 
15.545 
14.042 
12.665 
11.400 
10.233 
iS Pa keys) 
8.152 
7.221 
6.353 
5.543 
4.784 
4.073 
3.404 
eae ASS 


604.452 THORIUM 2—RHENIUM ThRe2 
Phase I Ce S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) IE I kJ / mol =a} [ - 
SOL 298.15 77.984 123.637 123.637 — 174.054 0.000 -210.916 -174.054 —173.218 30.347 
300.00 78.027 124.120 123.639 -— 173.910 0.144 —211.146 -174.054 -—173.213 30.159 
400.00 80.383 146.889 126.727 — 165.989 8.065 —224.745 -174.054 — 172.933 22.583 
500.00 82.739 165.079 132.638 — 157.833 16.221 —240.373 -174.054 — 172.653 18.037 
600.00 85.094 180.373 139.352 — 149.441 24.613 -—257.665 —-174.054 — 172.372 15.006 
700.00 87.450 193.667 146.182 -—140.814 33.240 —276.381 -174.056 — 172.092 12.842 
800.00 89.805 205.498 152.870 — 131.951 42.103 —296.350 -174.058 —171.811 11.218 
900.00 92.161 216.212 159.322 — 122.853 51.201 -—317.444 -174.060 — 171.530 9.955 
1000.00 94.517 226.044 165.509 -—113.519 60.535 -—339.563 -174.063 -—171.249 8.945 
1100.00 96.872 235.162 171.431 -—103.950 70.104 —362.629 -174.067 — 170.968 8.119 
1200.00 99.228 243.692 WANN -94.145 79.909 —386.576 -174.071 — 170.686 7.430 
1300.00 101.583 251.728 182.536 —-84.104 89.950 -—411.351 -174.076 -— 170.403 6.847 
1400.00 103.939 259.342 187.752 —73.828 100.226 -—436.907 -174.081 -—170.121 6.347 
1500.00 106.295 266.594 192.769 —63.317 110.737 —463.207 -174.087 — 169.838 5.914 
References 
Phase Rives Cp 
SOL Kul e 
264.104 THORIUM MONOSULFIDE ThS 
Phase A C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] = I (UK Tin@))) | TL kJ / mol ] [ - 
SOL 298.15 47.719 69.789 69.789 — 395.401 0.000 —416.209 -395.401 — 390.734 68.455 
300.00 47.778 70.084 69.790 — 395.313 0.088 —416.338 -395.405 —390.705 68.028 
400.00 50.067 84.179 71.696 — 390.408 4.993 —424.079 -397.883 — 389.011 50.800 
500.00 51.420 95.506 75.363 — 385.329 10.072 —433.082 -399.634 — 386.614 40.389 
600.00 52.404 104.972 79.530 — 380.136 15.265 -—443.119 -401.072 — 383.867 33.419 
700.00 RSV AIS Hiei 83.760 —374.854 20.547 -—454.033 -402.282 — 380.903 28.423 
800.00 53.932 120.266 87.885 -—369.496 25.905 —465.709  -403.593 —377.762 24.665 
900.00 54.596 126.657 91.844 -—364.069 31.332 —478.061 -457.810 — 373.295 21.665 
1000.00 55.226 132.442 95.619 — 358.578 36.823 —491.020  -457.718 — 363.910 19.009 
1100.00 55.834 137.734 99.211 —353.025 42.376 -—504.533 -457.698 — 354.531 16.835 
1200.00 56.427 142.618 102.627 —347.412 47.989 —518.553 -457.751 — 345.150 15.024 
1300.00 57.010 147.158 105.880 —341.740 53.661 —533.045 -457.879 —335.762 13.491 
1400.00 57.586 151.404 108.981 —336.010 59.391 -—547.975 -458.081 — 326.361 WZ 
1500.00 58.155 155.396 111.944 —330.223 65.178 —563.317 -458.358 —316.943 11.037 
1600.00 58.720 159.168 114.779 — 324.379 TH OLZ -—579.047 -—458.709 —307.505 10.039 
1700.00 59.282 162.744 117.496 —318.479 76.922 -595.144 -461.952 — 297.933 9.154 
1800.00 59.842 166.149 120.105 —312.523 82.878 -—611.590 -462.475 — 288.270 8.365 
1900.00 60.399 169.399 122.615 —306.510 88.891 —628.369 -462.946 —278.578 7.659 
2000.00 60.955 225i 125.032 —300.443 94.958 —645.465 -463.365 — 268.864 7.022 
References 
Phase H/S Cy Remarks 
SOL Nb1/Ra38. = Ra3 Ra3 MPT= 2600. (approx.) 


1518 


ThS2 THORIUM DISULFIDE 296.170 


Phase T C, S  -(G-H298)/T H H-H298 G AH; AG; log K; 
[K] S$ IHN vel) il il kJ / mol ] [ - ] 


SOL 298.15 74.667 96.232 96.232  -626.002 0.000 -654.694 -626.002 -619.661 108.562 
300.00 74.684 96.694 96.233 -—625.864 0.138 -654.872 -625.999 -619.622 107.886 
400.00 75.647 = 118.311 99.174 —-—618.347 7.655  -665.672 -630.445 -617.326 80.615 
500.00 76.609 135.295 104.760 -610.735 15.267 -678.382 -633.565 -613.732 64.116 
600.00 Wefeoral 149.347 111.053 -603.025 22977 -692.634 -636.063 -609.515 53.063 
700.00 78.534 161.377 117.403  -595.220 30.782 -708.184 -638.059 -604.930 45.140 
800.00 79.496 WAS 123.572  -587.319 38.683 -724.860 -640.187 -600.057 39.180 
900.00 80.458 181.345 129.478  -579.321 46.681 -—742.532 -748.039 -592.598 34.393 

1000.00 81.421 189:872 135.097 =571.227 © 54.775 ~=761.099 “—747,179) ~8-575:373 30.054 
1100.00 82.383 197.678 140.437 -563.037 62.965 -780.482 -746.365 -—558.232 26.508 
1200.00 83.345 204.887 145.511 -554.750 71.252 -800.615 -745.594  -541.164 23.556 
1300.00 84.308 211.596 150.339 -546.368 79.634 -821.443 -744.864 -524.158 21.061 
1400.00 89.2705 217.879 154.942  -537.889 88113  -842.920 -744.176 -—507.207 18.924 
1500.00 86.232 223.795 159.337  -529.314 96.688 -865.007 -743.529 -490.303 17.074 
1600.00 S7:195 ~* 229;891 163.542  -520.643 105.359 -887.669 -742.921 — 473.441 15.456 
1700.00 88.157 234.706 167.5738 =511:875. 114.127 —910.876 —745.169  -456:508 14.027 
1800.00 SOMO eco o aie 171.444 -6503.011 122.991 -934.602 —744.661 — 439.542 ZS 
1900.00 90.082 244617 175.169 -494.051 131.951 -—958.823 -744.065  -422.607 11.618 
2000.00 91.044 249.262 178.758 -484.995 141.007  -983.518 -743.380  -405.705 10.596 


2100.00 92.006 PNET) 182.222 —475.842 150.160 -1008.669 —-758.727 — 388.268 9.658 
2188.00 92.853 PSyl-ley || 185.175 -—467.709 158.293 -1031.165 -757.973 — 372.759 8.899 
References 
Phase in fs Cy Remarks 


SOL Nb1,Ra3 oe Ra3 MPT= 2188. 


1519 


560.274 DITHORIUM TRISULFIDE Th2S3 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] (Kin) lel kJ / mol ] [ - 

SOL 298.15 122.218 180.000 180.000 -1083.999 0.000 -1137.666 -—1083.999 -1077.158 188.714 
300.00 122.298 180.756 180.002 -1083.773 0.226 -1138.000 -1084.000 -1077.116 187.543 
400.00 125.635 216.434 184.844  -1071.363 12.686 -1157.937 -1090.936 -1074.523 140.318 
500.00 127.989 244.732 194.088  -1058.677 25.322 -1181.043 -1095.813 -1069.925 111.774 
600.00 129.955 268.245 204.543 -1045.778 38.221  -1206.725 -1099.751  -1064.353 92.660 
700.00 131.739 288.413 215.117 -1032.692 51.307 -1234.581 -1102.959 -1058.198 78.964 
800.00 133.425 306.115 225.408 -1019.433 64.566 -1264.325 -1106.399 -1051.575 68.661 
900.00 135.055 321.925 235.269  -1006.009 77.990 -1295.741 -1268.468 -1041.042 60.420 
1000.00 136.649 336.237 244.662 —992.424 91.575 -1328.661 -1267.515 -1015.824 53.061 
1100.00 138.221 349.335 253.590 -978.680 105.319 -1362.948 —1266.681 —990.696 47.044 
1200.00 NOOR /Hah 361.429 262.079 —964.780 119.219 -1398.494 -—1265.963 — 965.640 42.033 
1300.00 141.322 372.678 270.159 -950.725 133.274 -1435.206 -—1265.361 —940.638 37.795 
1400.00 142.859 383.207 277.862 —936.516 147.483 -1473.006 -—1264.874 -—915.678 34.164 
1500.00 144.390 393.116 285.218 —922.153 161.846 -1511.827 -—1264.503 —890.749 31.019 
1600.00 145.916 402.483 292.257 -—907.6388 176.361 -1551.611 -—1264.247 — 865.841 28.267 
1700.00 147.439 411.375 299.005 —892.970 191.029 -1592.307 -—1269.737 — 840.728 25.832 
1800.00 148.960 419.845 305.485 —878.150 205.849 -1633.872 -—1269.752 —815.491 23.665 
1900.00 150.478 427.940 311.718 —863.178 220.821 -1676.264 -—1269.627 —790.258 21.726 
2000.00 151.994 435.697 Cilio —848.055 235.944 -1719.448 -—1269.362 —765.034 19.981 
2100.00 153.509 443.149 323.521 — 832.779 251.220 -1763.393 -—1301.198 —738.682 18.374 
2200.00 155.023 450.326 329.123 -—817.353 266.646 -1808.069 -—1300.653 -—711.908 16.903 
2270.00 156.082 455.198 332.936 -806.464 277.535 -1839.763 -1300.188 — 693.182 15.951 

References 

Phase ives C, Remarks 

SOL Nb1 e Ra3 MPT 2230. 

424.165 THORIUM DISULFATE Th(SO4)2 

Phase il Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) =| || kJ / mol ] [ - 

SOL 298.15 173.460 159.000 159.000 -2542.600 0.000  -2590.006 -2542.600 -2310.315 404.758 
300.00 173.887 160.075 159.004  -2542.279 0.321 -—2590.301 -—2542.631 -2308.874 402.011 
400.00 196.983 213.262 166.100 -2523.735 18.865 -2609.040 -2547.935 -—2230.602 291.287 
500.00 220.078 259.698 180.263 -2502.882 39.718  -2632.731 -2550.050 -2151.034 224.717 
600.00 243.174 301.865 197.064 -2479.720 62.880 -2660.838 -—2549.733  -2071.214 180.315 
700.00 266.270 341.085 214.867 -—2454.247 88.353 -2693.007 -—2547.081 -1991.643 148.618 
800.00 289.365 378.148 232.980 -2426.466 116.134 -2728.984 -—2542.676 -1912.577 124.878 
900.00 312.461 413.564 251.091 -2396.374 146.226 -2768.582 -—2642.056 -1831.860 106.318 
1000.00 Si} foloy// 447.680 269.053 -2363.973 178.627 -2811.653 -2630.737  -1742.427 91.015 
1100.00 358.652 480.745 286.802 -2329.263 213.337 -2858.083 -2617.439 -1654.223 78.553 

References 

Phase H/S Cy 

SOL Nb1 Ra3 


] 
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Ti TITANIUM 
Phase V C, iS) —(G-H298)/T H H-H298 G 
[ K ] (I el) i h kJ / mol 
SOL-A 298.15 25.051 30.759 30.759 0.000 0.000 -9.171 
300.00 25.088 30.914 30.759 0.046 0.046 —9.228 
400.00 26.535 38.352 31.764 2.635 2.635 — 12.706 
500.00 27.438 44.374 33.703 5.336 5.336 — 16.851 
600.00 28.270 49.450 35.915 8.121 8.121 —21.549 
700.00 29.197 53.876 38.171 10.993 10.993 — 26.720 
800.00 30.244 57.841 40.386 13.964 13.964 — 32.309 
900.00 See 72 61.468 42.530 17.045 17.045 —38.277 
1000.00 32.512 64.833 44.594 20.239 20.239 —44.594 
1100.00 33.578 67.983 46.578 23.545 23.545 — 51.236 
1166.00 34.195 69.957 47.846 25.782 25./82 — 55.789 
Sloe 4.172 
SOL-B 1166.00 29.386 73.536 47.846 29.954 29.954 — 55.789 
1200.00 29.574 74.383 48.586 30.956 30.956 — 58.303 
1300.00 30.169 76.773 50.663 33.943 33.943 — 65.862 
1400.00 30.824 79.032 52.610 36.992 36.992 —73.654 
1500.00 31.548 81.183 54.444 40.110 40.110 — 81.665 
1600.00 32.347 83.244 56.180 43.304 43.304 — 89.887 
1700.00 33.217 85.231 57.830 46.581 46.581 — 98.312 
1800.00 34.145 87.156 59.406 49.949 49.949 — 106.932 
1900.00 35.104 89.028 60.916 53.412 53.412 — 115.741 
1939.00 35.480 89.745 61.489 54.788 54.788 —119.227 
7.296 14.146 
LIQ 1939.00 35.564 97.040 61.489 68.934 68.934 — 119.227. 
2000.00 35.564 98.142 62.590 71.103 TNs iKOrs} — 125.180 
2100.00 35.564 99.877 64.325 74.660 74.660 — 135.082 
2200.00 35.564 OSS 65.979 78.216 78.216 — 145.153 
2300.00 35.564 103.112 67.559 MATS) ILT/S' — 155.386 
2400.00 35.564 104.626 69.072 85.329 85.329 — 165.773 
2500.00 35.564 106.078 70.524 88.885 88.885 — 176.309 
2600.00 35.564 107.473 71.918 92.442 92.442 — 186.987 
2700.00 35.564 108.815 73.260 95.998 95.998 —197.802 
2800.00 35.564 110.108 74.553 99.555 99.555 — 208.748 
2900.00 35.564 111.356 75.801 HOSE UU CEA — 219.822 
3000.00 35.564 112.562 77.006 106.667 106.667 —231.018 
3100.00 35.564 113.728 78.172 110.224 110.224 — 242.333 
3200.00 35.564 114.857 79.301 113.780 113.780 — 253.763 
3300.00 35.564 HSL) 80.395 WAS WAAC — 265.303 
3400.00 35.564 AOS 81.456 120.893 120.893 —276.952 
3500.00 35.564 118.044 82.487 124.449 124.449 — 288.705 
3600.00 35.564 119.046 83.489 128.006 128.006 — 300.560 
3630.96 35.564 119.350 83.793 129.107 129.107 — 304.249 
References 
Phase wis C, Remarks 
SOL-A Ja2 Jat 
SOL-B Ja2 Jal 
LIQ Ja2 Ja Ja2 BPT= 3630.956, L= 409.984 kJ 


47.880 


Phase T 
[K] 


GAS 298: 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 


References 
Phase nl AS 


GAS Ja2 


——— 


Jat 


S 


J/(K mol) 


180.297 
180.448 
187.265 
192.333 
196.369 
199.724 
202.600 
205.119 
207.367 
209.401 
211.265 
212.991 
214.605 
216.127 
217.574 
ZG.9 oil 
220.287 
221.571 
222.815 
224.026 
225.206 
226.360 
227.489 
228.597 
229.685 
230.755 
231.808 
232.846 
233.869 
234.879 
235.876 
236.860 
237,834 
238.796 
239.748 
240.690 
241.622 


TITANIUM (GAS) 


~(G-H298)/T H H-H298 G 

kJ / mol 
180.297 473.630 0.000 419.874 
180.297 473.675 0.045 = 419.541 
181.236 476.042 2.412 401.136 
182.970 478.311 4.681 382.145 
184.878 480.524 6894 362.703 
186.766 482.701 —«-9.071 342.894 
188.570 484.854 11.224 322.774 
190.271 486.993 13.363 302.386 
191.871 489.126 15.496 281.759 
193.373 491.261 ‘17.631 260.919 
194.788 493.403 19.773 239.885 
196.122 495.559 21.929 218.671 
197.385 497.737 24.107 _—_ 197.290 
198.585 499.944 26.314 175.753 
199.727 502.185 28555 154.067 
200.817 504.467. 30.887 ~—s- 132.240 
201.862 506.794 33.164 —‘ 110.278 
202.866 509.169 35.539 88.185 
203.832 511.596 37.966 65.965 
204.765 514.077 40.447 43.623 
205.668 516.614 42.984 21.161 
206.542 519.209 45.579 ~1.418 
207.392 521.863 48.233  -24.110 
208.218 524.577. 50.947 -46.915 
209.023 527.351 53.721 -69.829 
209.808 530.186 56.556 92.851 
210.575 533.083 59.453 115.979 
911.325 536.040 62.410 -139.212 
212.059 539.059 65.429 -162.548 
912.779 542.138 68.508 185.985 
213.485 545.279 71.649 209.523 
214179 548.479 74.849 233.160 
214.860 551.740 78.110  —256.895 
215.530 555.060 81.430  -280.727 
216.190 558.489 84.809 -304.654 
216.839 561.877 88.247  -328.676 
217.479 565.371 91.741 -352.791 


AH; AG; 
473.630 429.045 
473.629 428.769 
473.406 413.841 
472.976 398.996 
472.404 384.252 
471.708 369.614 
470.890 355.083 
469.948 340.662 
468.887 326.353 
467.716 312.156 
462.447 298.188 
461.617 284.533 
460.746 270.944 
459.834 257.418 
458.881 243.955 
457.886 230.552 
456.844 217.209 
455.757 203.926 
440.493 191.145 
439.417 178.705 
438.398 166.314 
437.437 153.968 
436.534 141.663 
435.692 129.394 
434.909 117.158 
434.188 104.951 
433.528 92709 
432.929 80.610 
432.391 68.470 
431.915 56.348 
431.499 44.239 
431.143 32.143 
430.847 20.057 
430.611 7.978 
430.434 — 4.094 

0.000 0.000 
0.000 0.000 
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Ti3(AsO4)2 TRITITANIUM DIARSENATE 357.481 
Phase al Cy S —(G-H298)/T H H-H298 G AH AG; log Ky 
[K] J/(K mol) ali kJ / mol [ - ] 
SOL 298.15 264.486 339.364 339.364 -2617.259 0.000 -2718.440 -2617.259 -—2547.307 446.278 
300.00 265.067 341.002 339.369 -2616.769 0.490 -2719.070 -2617.108 -2546.874 443.450 
400.00 288.320 420.753 350.085 -—2588.992 28.267 —2757.293 -2608.053 -2524.783 329.703 
500.00 303.457 486.803 371.013 -—2559.364 57.895 -2802.766 -2597.778 -2505.135 261.710 
600.00 315.399 543.217 395.125 -—2528.404 88.855 -—2854.334 -2586.737 -2487.633 216.568 
700.00 325.832 592.633 419.882 -2496.334 120.925 -2911.177 -2575.148 -2472.025 184.465 
800.00 335.461 636.777 444.283 -2463.264 153.995 -2972.685 -—2563.130 -2458.109 160.498 
813.00 336.673 642.194 447.404 -—2458.895 158.364 -2980.999 -2561.540 -2456.415 157.823 
References 
Phase nl dhs Cy 
SOL G1 G1 
TiB TITANIUM MONOBORIDE 58.691 
Phase il C, S —(G-—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) it all kJ / mol ] [ - ] 
SOL 298.15 29.722 34.727 34.727 — 160.247 0.000 —170.601 -160.247 — 159.692 27.977 
300.00 30.021 34.912 34.728 — 160.192 0.055 —170.665 -160.259 — 159.688 27.804 
400.00 40.533 45.205 36.060 — 156.589 3.658 —174.671 -160.610 — 159.432 20.820 
500.00 45.396 54.832 38.869 — 152.265 7.982 -—179.682 -160.718 — 159.124 16.624 
600.00 48.037 63.364 42.256 — 147.582 12.665 —185.600 -160.800 — 158.798 13.825 
700.00 49.628 70.898 45.820 — 142.692 We555 —192.321 -160.938 — 158.454 11.824 
800.00 50.659 eon 49.382 -137.675 22.572 -—199.752 -161.174 — 158.085 10.322 
900.00 51.365 83.607 52.856 — 132.571 27.676 —207.818 -161.533 — 157.678 9.151 
1000.00 51.869 89.046 56.208 -—127.408 32.839 —216.455 -162.027 — 157.225 8.213 
1100.00 52.241 94.008 59.422 —122.202 38.045 —225.611 -162.656 — 156.715 7.442 
1200.00 Gy bys) 98.566 62.497 -116.963 43.284 —235.243 -167.418 — 156.023 6.792 
1300.00 52.742 102.780 65.435 —111.699 48.548 —245.313 -167.782 — 155.060 6.230 
1400.00 52.915 106.695 68.244 — 106.416 53.831 —255.789 -—168.237 — 154.065 5.748 
1500.00 53.054 110.350 70.931 —101.117 59.130 —266.643 -168.791 — 153.033 5.329 
1600.00 53.167 113.778 132508 — 95.806 64.441 —277.851 -169.450 — 151.962 4.961 
1700.00 53.260 117.004 75.968 —90.485 69.762 —289.392 -170.222 — 150.846 4.635 
1800.00 53.338 120.051 78.333 — 85.155 75.092 —301.246 -171.114 — 149.681 4.344 
1900.00 53.403 122.936 80.605 —79.818 80.429 —313.397 -172.131 — 148.463 4.082 
2000.00 53.458 125.677 82.791 —74.474 85.773 —325.829 -187.407 — 146.744 3.833 
2100.00 53.505 128.286 84.896 —=69.126 91.121 -—338.528 -188.578 — 144.682 3.599 
2200.00 53.545 130.776 86.925 —63.774 96.473 —351.482 -189.779 — 142.563 3380 
2300.00 53.580 Soalion 88.884 —58.417 101.830 —364.680 -191.010 — 140.390 3.188 
2400.00 53.610 135.438 90.776 —53.058 107.189 —378.110 -242.531 — 137.093 2.984 
2500.00 53.636 137.627 92.607 —47.696 112.551 -—391.764 -243.900 — 132.672 PT 
References 
Phase H/S Cy Remarks 
SOL Ja Jal Ja DPT= 2500. 


69.502 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3193.00 


LIQ 3193.00 
3200.00 
3300.00 
3400.00 
3500.00 


References 
Phase nhs 


SOL Nb1 
LIQ Jat 


——— 


Cp 


44.145 
44.431 
SYA 
61.486 
65.838 
69.275 
72.194 
74.784 
77.143 
79.329 
81.375 
83.304 
85.128 
86.858 
88.500 
90.059 
91.538 
92.941 
94.268 
ZZ 
96.704 
97.814 
98.853 
99.823 
100.722 
101.553 
102.315 
103.007 
103.632 
104.188 
104.644 


108.784 
108.784 
108.784 
108.784 
108.784 


Cp 


Jat 
Jal 


TITANIUM DIBORIDE 


S  -(G-H298)/T 


J/(K mol) 


28.493 

28.767 

43.210 

56.261 

67.875 

78.290 

87.736 

96.391 
104.394 
111.850 
118.842 
125.432 
131.673 
137.606 
143.264 
148.677 
153.866 
158.854 
163.655 
168.285 
W206 
177.079 
181.265 
185.320 
189.253 
193.070 
196.777 
200.380 
203.883 
207.290 
210.376 

31.449 
241.825 
242.063 
245.411 
248.658 
251.812 


Remarks 


Jal 


H H-H298 G 
Ihe kJ / mol 
28.493 — 323.800 0.000 — 332.295 
28.494 — 323.718 0.082 — 332.348 
30.389 —318.672 5.128 —335.956 
34.284 -—312.811 10.989 — 340.942 
38.933 — 306.435 7eOO5) — 347.160 
43.825 — 299.674 24.126 — 354.477 
48.732 — 292.597 31.203 — 362.786 
53.558 — 285.246 38.554 —371.998 
58.242 —277.648 46.152 — 382.042 
62.781 — 269.823 53.977 — 392.859 
67.164 — 261.787 62.013 — 404.397 
71.395 — 253.552 70.248 — 416.614 
75.480 — 245.130 78.670 — 429.472 
79.425 - 236.530 87.270 — 442.938 
83.240 — 227.761 96.039 — 456.984 
86.931 —218.832 104.968 — 471.583 
90.506 -—209.752 114.048 — 486.711 
93.973 —200.527 123.273 —502.349 
97.338 -191.166 132.634 -—518.476 
100.607 —181.676 142.124 — 535.074 
103.785 -172.064 151.736 — 552.128 
106.879 —162.338 161.462 — 569.621 
109.891 —152.504 171.296 — 587.539 
112.828 -—142.569 181.231 — 605.869 
115.692 -—132.542 191.258 — 624.599 
118.487 -—122.427 201.373 - 643.716 
121.218 —112.233 211.567 — 663.209 
123.885 -—101.967 221.833 — 683.068 
126.494 -—91.634 232.166 — 703.282 
129.046 -—81.243 242.557 — 723.841 
131.370 -71.531 252.269 —743.263 
100.416 
131.370 28.885 352.685 — 743.263 
131.612 29.646 353.446 —744,.957 
135.010 40.525 364.325 — 769.331 
138.305 51.403 375.203 — 794.036 
141.503 62.281 386.081 — 819.060 
NDPT= 4250. GAS(Ti + B) 


AH; AG; 
-323.800 -319.648 
-323.806 -319.622 
=324.:079 \ =—318.185 
—324.380 -—316.678 
—324.750 —-315.103 
EE SCONIA —313.463 
= 320.0352 OilELog 
—326.125 -—309.996 
—326.647 -308.176 
—327.187 —306.303 
—331.740  -304.261 
=33il. 79) —3807-970 
OS COUN 2O OOK 
—331.767 —297.384 
—331.744 —295.092 
- 331.726  -—292.802 
SS SPOS 
—331.743 -—288.223 
-—345.929  -—285.486 
— 345.921 — 282.464 
-—345.860 -—279.444 
—345.751 — 276.427 
—446.120 -—271.278 
-—446.092 -—263.994 
— 445.971 SNe INE 
-—445.763  —249.436 
-445.475 —-—242.170 
—445.115 -—234.915 
—444.689 —227.674 
—444.204 —-220.448 
-—443.706 —213.743 
—343.290  -—213.743 
—343.222 —213.459 
—342.250  -—209.419 
—341.278 —205.408 
—340.306 —201.426 
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TiBr[g] TITANIUM MONOBROMIDE (GAS) 127.784 

Phase il C, S) —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) i) I kJ / mol ] [ - 

GAS 298.15 37.828 260.271 260.271 212.547 0.000 134.947 212.547 166.809 — 29.224 
300.00 37.905 260.505 260.271 212.617 0.070 134.466 212.501 166.525 — 28.995 
400.00 40.614 Pa excho) 261.798 216.562 4.015 107.828 196.616 154.442 — 20.168 
500.00 41.886 281.050 264.756 220.694 8.147 80.169 196.201 143.947 — 15.038 
600.00 42.593 288.755 268.132 224.921 12.374 51.668 195.784 133.535 — 11.625 
700.00 43.033 295.356 271.561 229.204 16.657 22.454 195.327 123.195 -—9.193 
800.00 43.330 301.123 274.903 233.523 20.976 —7.376 194.801 112.925 -—7.373 
900.00 43.545 306.240 278.106 237.867 25.320 — 37.749 194.186 102.727 —5.962 
1000.00 43.708 310.836 281.153 242.230 29.683 — 68.606 193.472 92.602 —4.837 
1100.00 43.838 315.008 284.044 246.608 34.061 -—99.902 192.657 82.554 —3.920 
1200.00 43.945 318.827 286.786 250.997 38.450 — 131.596 187.745 72.703 -3.165 
1300.00 44.036 322.349 289.388 255.396 42.849 — 163.657 187.265 63.135 — 2.537 
1400.00 44.115 325.615 291.860 259.804 47.257 — 196.057 186.728 53.607 — 2.000 
1500.00 44.185 328.661 294.213 264.219 ROE — 228.773 186.126 44.119 — 1.536 
1600.00 44.249 SHH tolls 296.456 268.640 56.093 — 261.783 185.453 34.673 — 1.132 
1700.00 44.308 334.199 298.598 273.068 60.521 — 295.070 184.699 25.272 -—0.777 
1800.00 44.363 336.733 300.647 277.502 64.955 — 328.618 183.859 15.918 -0.462 
1900.00 44.415 339.133 302.610 281.941 69.394 — 362.412 182.926 6.612 -—0.182 
2000.00 44.464 341.413 304.494 286.385 73.838 — 396.441 167.767 —2.196 0.057 
2100.00 44.511 343.583 306.304 290.834 78.287 — 430.691 166.745 — 10.669 0.265 
2200.00 44.556 345.655 308.046 295.287 82.740 — 465.154 165.726 — 19.094 0.453 

References 

Phase Hes Cy 

GAS Jal Jat 

TiBr2 TITANIUM DIBROMIDE 207.688 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) it Ih kJ / mol ] [ - 

SOL 298.15 78.670 108.366 108.366 — 405.430 0.000 -—437.739 -405.430 — 383.187 67.133 
300.00 78.691 108.852 108.367 — 405.284 0.146 —437.940 -405.471 — 383.049 66.695 
400.00 79.840 131.648 111.467 — 397.358 8.072 -—450.017  -434.615 — 369.495 48.251 
500.00 80.989 149.587 117.360 —389.316 16.114 —464.110 -432.966 — 353.406 36.920 
600.00 82.138 164.455 124.005 — 381.160 24.270 —479.833 -431.313 — 337.649 29.395 
700.00 83.287 177.203 130.715 — 372.889 32.541 —496.931 -429.650 — 322.169 24.041 
800.00 84.436 188.399 137.240 — 364.503 40.927 —515.222  -427.982 — 306.929 20.040 
900.00 85.585 198.411 143.490 — 356.002 49.428 —534.571 -426.319 — 291.897 16.941 
1000.00 86.734 207.487 149.443 — 347.386 58.044 —554.873 -424.663 -—277.050 14.472 
1100.00 87.883 215.808 155.103 — 338.655 66.775 —576.043 -423.011 — 262.369 12.459 
1200.00 89.032 223.504 160.486 — 329.809 75.621 —598.014 -425.356 — 247.719 10.783 
1208.00 89.124 224.096 160.906 —329.096 76.334 —599.804 -425.183 — 246.535 10.660 

References 

Phase mn Pcs C, Remarks 

SOL Jat Jat Jal SPT= 1208.0, L= 206.23 kJ 


| 
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207.688 TITANIUM DIBROMIDE (GAS) TiBr2[g] 
Phase nf C, S —(G-H298)/T H H-H298 G AHy AG, log K; 
[K] (Kimo) al kJ / mol ] {[ = 
GAS 298.15 60.029 308.889 308.889 —179.075 00007) = 2715170) =179:075 —216.618 37.951 
300.00 60.051 309.260 308.890 — 178.964 0.111 —271.742 -—179.150 — 216.851 37.757 
400.00 60.989 326.676 311.258 = 172.908 6.167 -—303.578 -210.165 — 223.056 29.128 
500.00 61.497 340.346 315.757 — 166.781 12.294 —336.954 -210.431 — 226.250 23.636 
600.00 61.758 351.584 320.820  -160.617 18.458 —371.567 -—210.770 — 229.383 19.970 
700.00 61.902 361.116 325.913  -154.483 24642  —-407.214 -211.194 — 232.453 17.346 
800.00 62.000 369.388 330.841 —148.238 30.837 -—443.748 -211.718 — 235.455 15.374 
900.00 62.088 376.696 335.538 —142.033 37.042 —481.059 —-212.351 — 238.385 13.836 
1000.00 62.191 383.242 339.987 -135.820 43.255 -519.062 -213.097  -241.239 12.601 
1100.00 62.318 389.176 344.193 -129.594 49.481 —Oof.00/ 213.951 — 244.013 11.587 
1200.00 62.477 394.605 348.171 rackets) — Soni/A0, —596.880 -218.902 — 246.585 10.734 
1300.00 62.672 399.613 351.938 —117.098 61.977 -636.594 -219.417 -248.872 10.000 
1400.00 62.902 404.266 355.511 -—110.819 68.256 —676.791 -—219.979 —251.117 9.369 
1500.00 63.169 408.614 358.908 -104.516 74.559 -717.437 -220.591 — 253.320 8.821 
1600.00 63.472 412.701 362.144 -98.184 80.891 —758.505 -221.256 — 255.480 8.341 
1700.00 63.809 416.558 365.232 -—91.820 87.255 —799.970 -221.977 —257.598 7.915 
1800.00 64.178 420.216 368.186 —85.421 93.654  -—841.810  -222.759 — 259.671 7.535 
1900.00 64.578 423.697 871.017 -—78.984 100.091 —884.007 -223.602 — 261.699 7.195 
2000.00 65.006 427.020 373.735 —72.505 106.570 -—926.544 —-238.638  -—263.236 6.875 
References 
Phase nl fs Cy 
GAS Jat Jat 
287.592 TITANIUM TRIBROMIDE TiBr3 
Phase Tl Cy S —(G—-H298)/T H H-H298 G AH; AGy log K; 
[K] [ J/(K mol) I} Al kJ / mol ] [ - 
SOL 298.15 101.744 176.565 176.565 —550.196 0.000 —602.839 —550:196  —525.596 92.082 
300.00 101.734 177.194 176.567 -—550.008 0.188  -603.166 -550.264  -525.443 91.488 
400.00 105.824 206.842 180.582 -539.692 10.504  -622.429 -594.261 — 507.998 66.338 
500.00 114.701 231.357 188.344  -528.689 21.507 -644368 -591.497 —486.737 50.849 
600.00 125.513 253.206 197.361 -—516.689 33.507  -668.613 -587.859 — 466.111 40.579 
700.00 137.209 273.425 206.799 -—503.558 46.638  -694.955 -583.203 -446.173 33.294 
800.00 147.277 292.404 216.326 -489.334 60.862  -723.257 -577.571 — 426.971 27.878 
900.00 151.879 310.014 225.771 -474.377 75.819 —753.390 -571.332 — 408.518 23.710 
1000.00 156.674 326.263 235.018 -458.951 91.245 -785.214 -564.748 — 390.777 20.412 
1066.30 159.959 336.424 241.010 -—448.455 101.741 —807.185 -560.183 — 379.390 18.585 
References 
Phase H/S Cy Remarks 
SOL Jat Jal Jal SPT= 1066.3, L= 138.76 kJ 
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TiBr3[g] TITANIUM TRIBROMIDE (GAS) 287.592 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (IK iin) it II kJ / mol ] [ - 
GAS 298.15 79.332 359.097 359.097 — 374.886 0.000 —481.951 -374.886 — 404.708 70.903 
300.00 79.432 359.588 359.098 — 374.739 0.147 —482.615 -374.995 — 404.893 70.498 
400.00 83.115 383.014 362.267 — 366.587 8.299 —519.793 -421.156 — 405.362 52.935 
500.00 84.804 401.765 368.355 — 358.181 16.705 —559.063 -—420.988 — 401.433 41.937 
600.00 85.599 417.306 375.256 — 349.656 25.230 -—600.039 -420.826 — 397.538 34.609 
700.00 85.964 430.532 382.231 — 341.075 33.811 —642.448 -420.720 — 393.666 29.376 
800.00 86.113 442.023 389.003 — 332.470 42.416 —686.088 -420.708 — 389.803 25.452 
900.00 86.153 452.168 395.469 — 323.856 51.030 -—730.808 -—420.810 — 385.935 22.399 
1000.00 86.139 461.245 401.600 —315.241 59.645 -—776.486 -—421.038 — 382.049 19.956 
1100.00 86.103 469.454 407.402 — 306.629 68.257 —823.028 -421.391 — 378.134 17.956 
1200.00 86.059 476.944 412.889 — 298.021 76.865 -—870.353 -425.863 -—374.062 16.283 
1300.00 86.018 483.830 418.085 — 289.417 85.469 -—918.396 -425.925 — 369.744 14.856 
1400.00 85.981 490.204 423.012 — 280.817 94.069 —967.102 -426.061 — 365.418 13.634 
1500.00 85.950 496.135 427.691 —272.221 102.665 -1016.422 -426.278 — 361.079 12.574 
1600.00 85.921 501.681 432.144 -263.627 111.259 -1066.316 -426.582 — 356.723 11.646 
1700.00 85.893 506.889 436.389 -255.0386 119.850 -1116.747  -426.981 — 352.345 10.826 
1800.00 85.860 511.797 440.443 -—246.449 128.437 -1167.684 -427.481 — 347.940 10.097 
1900.00 85.818 516.439 444 322 -237.865 137.021 -1219.098 -428.086 — 343.506 9.444 
2000.00 85.761 520.839 448.039 —229.286 145.600 -1270.964 -442.933 — 338.591 8.843 
References 
Phase H/S Cy 
GAS Jal Jal 
TiBr4 TITANIUM TETRABROMIDE 367.496 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ile kJ / mol be ia 
SOL 298.15 131.504 243.509 243.509 —617.977 0.000 —690.579 -617.977 — 590.646 103.479 
300.00 131.817 244.323 243.511 —617.733 0.244 —691.030 -618.060 — 590.476 102.811 
311.40 133.751 249.275 243.632 —616.220 leroy —693.844 -618.554 —589.418 98.870 
41.384 12.887 
LIQ 311.40 151.879 290.659 243.632 — 603.333 14.644 —693.844 -605.667 — 589.418 98.870 
400.00 151.879 328.688 258.436 — 589.876 28.101 —721.351 -661.756 —573.013 74.828 
500.00 151.879 362.579 276.001 —574.688 43.289 —755.978 -656.653 —551.421 57.607 
503.50 151.879 363.638 276.607 —574.157 43.820 —757.248 -656.477 — 550.685 57.130 
References 
Phase mn OS Ge Remarks 
SOL Jal Jat Jat MPT= 311.4 
LIQ Jal Jat Jat BPT= 503:5, L= 45.2 kJ 


] 


] 


367.496 


Phase il 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase ves 


GAS Jat 


100.654 
100.742 
103.853 
105.301 
106.096 
106.582 
106.903 
107.128 
107.294 
107.421 
107.522 
107.604 
107.673 
107.731 
107.782 
107.827 
107.868 
107.905 
107.939 
107.970 
108.000 


Jat 


TITANIUM TETRABROMIDE (GAS) 
S —(G-H298)/T H H-H298 G 
J/(K mol) LI kJ / mol 
398.635 398.635  -550.196 0.000  -669.049 
399.258 398.637  -550.010 0.186 -669.787 
428.730 402.634  -539.758 10.438 #-711.250 
452.077 410.270  -529.292 20.904  -755.331 
471.353 418.891 -518.719 31.477 -801.530 
487.747 427.585 —508.083 42.113 — 849.506 
502.001 436.016 -497.408 52.788 -899.009 
514.606 444.061  -486.706 63.490 -949.851 
525.902 451.690 -475.984 74.212 -1001.886 
536.134 458.909 -465.248 84948 -1054.996 
545.486 465.740 -454.501 95.695 -1109.084 
554.095 472.210 —443.744 106.452 -1164.069 
562.072 478.347 —432.981 117.215 -1219.882 
569.503 484.179 —422.210 127.986 -1276.465 
576.458 489.732 —411.485 138.761 -1333.767 
582.993 495.027 -400.654 149.542 -1391.742 
589.158 500.087 -389.869 160.327 -1450.353 
594.991 504.930 -—379.081 171.115  -1509.563 
600.526 509.573 —368.288 181.908 -1569.341 
605.794 514.030 -—357.493 192.703 -1629.659 
610.817 518.316 -—346.694 203.502 -1690.492 


AH; AG, 
=550.196  -—569.116 
-550.336 -569.233 
611.687 —562.911 
~611.257  —550.774 
—610.905  -538.711 
-610.612 -—526.703 
-610.403 -514.731 
-610.296 -502.780 
— 610.301 — 490.834 
-610.416 -478.883 
-614.639 -466.797 
-—614.440 —454.486 
—614.309 -—442.187 
-—614.250  -—429.895 
-614.274 —417.604 
—614.386 -—405.310 
-—614.595  —393.005 
-—614.905 -—380.687 
— 629.451 — 367.904 
—629.868 -—354.817 
— 630.291 — 341.709 


1$27 


TiBr4[g] 


log Ky 
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TiC 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3290.00 


LIQ 3290.00 
3300.00 
3400.00 
3500.00 


References 
Phase a fs 


SOL Nb1 
LIQ Jat 


S 


J/(K mol) 


24.230 
24.439 
35.150 
44.757 
53.234 
60.692 
67.300 
73.217 
78.577 
83.484 
88.018 
92.243 
96.209 
99.954 
103.510 
106.903 
110.152 
113.276 
116.289 
119.202 
122.026 
124.770 
127.441 
130.045 
132.589 
135.078 
137.515 
139.905 
142.251 
144.557 
146.824 
148.835 
21.619 
170.454 
170.645 
172.518 
174.337 


TITANIUM MONOCARBIDE 


—(G—-H298)/T H H-H298 G 

kJ. / mol 
24.230 -184.502 0.000 -191.726 
24.230 184.489 0.063 -191.771 
25.644 -180.700 3.802 -194.760 
28.525 -176.386 8.116  -198.765 
31.952 -171.733 12.769  -203.673 
35.536  -166.893 17.609 -209.377 
39.102 -161.943 22559 -215.783 
42.569 -156.919 27.583  -222.814 
45.906 151.831 32.671  -230.408 
49.102 -146.683 37.819 -238.515 
52.159 -141.471 43.031  -247.092 
55.081 -136.192 48.310  -256.108 
57.879  -130.840 53.662  -265.532 
60.560 -125.411 59.091  -275.342 
63.134 -119.901 64.601  -285.517 
65.610 -114.305 70.197 -296.039 
67.995  -108.619 75.883  -306.893 
70.296  -102.840 81.662  -318.065 
72.521  -96.967 87.535 -329.544 
74.675 90.995 93.507 -341.320 
76.763  -84.924 99.578  -353.382 
78.791  -78.752 105.750  -365.722 
80.763 —-72.476 112.026  -378.333 
82.682 66.095 118.407 -391.208 
84.553  -59.608 124.894  -404.340 
86.379  —-53.014 131.488  -417.724 
88.161  -46.312 138.190  -431.354 
89.905  —-39.501 145.001  -445.225 
91.611  -32.580 151.922  -459.334 
93.281 -25.549 158.953  -473.674 
94.919  -18.406 166.096  -488.244 
96.367  —-11.883 172.619  -501.548 

71.128 
96.367 59.245 243.747 -501.548 
96.592 59.873 244.375  -503.254 
98.797 66.149 250.651  —520.413 
100.930 72.425 256.927 -537.756 


AH; AG; 
-184.502 -180.844 
-184.502 -180.821 
-—184.388 —-179.605 
-184.106 -178.441 
-183.818 -177.336 
= 183.628» —176:272 
-183.574 -175.226 
-183.662 -174.179 
—183:889 1/31 
=184.285 —172.021 
- 188.680 -170.773 
OC Oe —OO ZO 
-188.706  -167.788 
- 188.754 -166.292 
—188.822 -—164.793 
=188.907' =—163.288 
= 1USHOVE) | Sail 7/7, 
—189.128  —160.263 
—203.393 -—158.295 
—203.438 —156.039 
=203:393' = 153.782 
=203.256: -—151-530 
—203.024 -—149.286 
-202.695 -—147.053 
—202.268 -—144.835 
-201.742 -142.636 
—201.114 -140.458 
- 200.383 -138.304 
1199, 00m OORT 
-—198.613 -—134.080 
197,071 — 132.015 
—196.543 —130.185 
—125.415 —130.185 
- 125.398 -—130.200 
—125.235 —130.348 
—125.079 —130.501 


83.333 


Phase ip 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al fs 


GAS Jat 


——— == 


Jal 


TITANIUM MONOCHLORIDE (GAS) 
S —(G—-H298)/T H H—-H298 G 
J/(K mol) eal kJ / mol 
249.225 249.225 154.390 0.000 80.084 
249.453 249.226 154.458 0.068 79.622 
260.582 250.721 158.334 3.944 54.101 
269.704 253.634 162.425 8.035 27.513 
277.358 256.968 166.624 12.234 0.209 
283.926 260.361 170.886 16.496 — 27.863 
289.669 263.673 75ST e207 9K — 56.548 
294.766 266.850 179.514 25.124 — 85.775 
299.345 269.874 183.861 29.471 — 115.484 
303.502 272.745 188.222 33.832 — 145.630 
307.306 275.469 192.594 38.204 —176.173 
310.812 278.055 196.975 42.585 —-207.081 
314.064 280.512 201.363 46.973  -238.327 
317.095 282.851 205.756 51.366 — 269.887 
319.934 285.081 AKO iNeye) Ls }s).7AG1S —301.740 
322.604 287.210 214.559 60.169 — 333.868 
S25m128 289.247 218.966 64.576 —366.255 
327.507 291.199 223.376 68.986 — 398.888 
329.771 293.071 227.790 73.400 — 431.753 


AH; AG; 
154.390 122.516 
154.381 122.318 
153.934 111.700 
153.539 101.188 
153.135 90.755 
152.686 80.393 
152.163 70.100 
151.548 59.879 
150.829 49.731 
150.008 39.660 
145.087 29.787 
144.594 20.198 
144.042 10.650 
143.424 1.143 
142.731 — 8.320 
141.955 — 17.738 
141.089 = 2 elm 
140.129 — 36.425 
124.938 — 45.246 
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TiCl[g] 


log Ky 
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TiCI2 


Phase YT 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1580.40 


References 
Phase nmi Ss 


SOL Jat 


_—— 


Jat 


S  -(G-H298)/T 


J/(K mol) 


87.362 

87.794 
108.423 
125.092 
139.147 
151.360 
162.208 
172.006 
180.971 
189.259 
196.987 
204.243 
211.098 
217.606 
222.617 


Remarks 


TITANIUM DICHLORIDE 


H H-H298 


G 
kJ / mol 


87.362 

87.363 

90.152 

95.526 
101.655 
107.902 
114.024 
119.931 
125.593 
131.009 
136.188 
141.147 
145.901 
150.466 
154.010 


] 


[ 


— 515.469 0.000 
— 515.340 0.129 
—508.161 7.308 
—500.686 14.783 
-—492.974 22.495 
-— 485.048 30.421 
-—476.922 38.547 
—468.601 46.868 
—460.091 55.378 
—451.394 64.075 
—442.511 72.958 
—433.444 82.025 
—424193 91.276 
—414.760 100.709 
- 407.043 108.426 


SPT= 1580.4, L= 248.5 kJ 


— 541.516 
— 541.678 
— 551.530 
— 563.232 
— 576.462 
—591.000 
— 606.688 
— 623.407 
— 641.062 
BOUL OY 
— 678.895 
— 698.960 
-—719.730 
—741.168 
— 758.866 


AH AG; 
-515.469 -—465.823 
-515.449  -465.515 
-514.326  -—449.038 
-513.123 —-432.853 
—§11.831 — 416.919 
-510.454  -401.208 
—509.004 -—385.700 
-—507.490 -370.377 
=509.915. ~=—355.226 
-—604.277 —340.236 
O00 0/0 S202 78 
-—504.262 -—310.264 
—501.842 -—295.431 
—499.315  —280.775 
— 497.211 — 269.116 


118.785 


log Ky 


ee 
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118.785 TITANIUM DICHLORIDE (GAS) TiCl2[g] 
Phase Tj C, S —(G—-H298)/T H H-H298 G AH; AGy log Ky 
[K] i (Kimo) ‘eet | kJ / mol = [ - 
GAS 298.15 57.506 278.345 278.345 SH PRE. 0.000 -320.222 -237.233 -244.529 42.840 
300.00 57.553 278.701 278.346  -237.127 0.106 -320.737 -237.236 -244.574 42.584 
400.00 59.468 295.549 280.630  -231.266 5.967 -349.485 -237.431 — 246.993 32.254 
500.00 60.487 308.940 284.999  -225.263 11.970 —379.733 -237.699  -249.354 26.050 
600.00 61.043 320.022 289.939 -219.184 18.049 -411.197 -238.041 — 251.654 21.908 
700.00 61.370 329.458 294.928 -213.062 24.171 —443.682 -238.468 -—253.890 18.946 
800.00 61.589 337.668 299.768 -206.913 30.320 —477.048 -238.996  -256.059 16.719 
900.00 61.762 344.932 304.391 -200.745 36.488  -511.185 -239.634 -258.154 14.983 
1000.00 61.925 351.448 308.776  -194.561 42.672 -—546.009 -240.385  -260.173 13.590 
1100.00 62.097 357.358 312.928 -188.360 48.873 -581.454 -241.244 -262.111 12.447 
1200.00 62.291 362.769 316.859 — 182.141 55.092  -617.464 -246.200  -263.848 11.485 
1300.00 62.513 367.764 320.585 —-175.901 61.332  -653.994 -246.719  -265.297 10.660 
1400.00 62.766 372.406 324.123 -169.637 67.596 -691.005 -247.286  -—266.706 9.951 
1500.00 63.051 376.746 327.488  -163.347 73.886  -728.465 -247.902 -268.072 9.335 
1600.00 63.368 380.825 330.695  -157.026 80.207 -766.346 -248.571 — 269.395 8.795 
1700.00 63.717 384.677 333.759 —150.672 86.561 —804.623 -249.298  -270.674 8.317 
1800.00 64.097 388.329 336.690  -144.282 92.951 —843.274 -250.086 -271.909 7.891 
1900.00 64.504 391.806 339.500 -137.852 99.381 — 882.283 -250.936  -273.099 7.508 
2000.00 64.939 395.125 342.199  -131.380 105.853 -921.630 -265.981 —273.797 TEMS 
References 
Phase ns Cy 
GAS Jat Jat 
154.238 TITANIUM TRICHLORIDE TiCI3 
Phase al} C, S) —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) ia kJ / mol ] [ees 
SOL 298.15 97.097 139.746 139.746 —721.740 0.000 -763.405 -721.740 -654.451 114.657 
300.00 97.143 140.346 139.747 —-—721.560 0.180 -763.664 —-721.701 — 654.034 113877 
400.00 99.119 168.581 143.584 —-—711.741 9.999 —-779.173 —-719.671 — 631.788 82.503 
500.00 100.629 190.866 150.889 -—701.751 19.989  -797.184 -717.739 -610.042 63.731 
600.00 101.954 209.332 159.134 -691.621 30.119 -817.220 -715.846 -588.681 51.249 
700.00 103.192 225.142 167.461 —681.363 40.377 -838.963 -713.976 -567.634 42.357 
800.00 104.384 238.999 175.555  -670.984 50.756 -862.184 -712126 -546.855 35.706 
900.00 105.549 251.362 183.3038  -660.488 61.252  -886.713 -710.298  -526.306 30.546 
1000.00 106.697 262.542 190.677 -649.875 71.865 -912.417 -708.492 -—505.960 26.429 
1100.00 107.834 272.764 197.681 -—639.149 82.591 -—939.189 -706.701 — 485.793 23.068 
1103.30 107.872 273.088 197.906  -688.793 82.947 -940.090 -706.642  -485.130 22.968 
References 
Phase inh oS) C, Remarks 
SOL Jal Jal Jal SPT= 1103.3, L= 166.15 kJ 


] 


] 
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TiCI3[g] TITANIUM TRICHLORIDE (GAS) 154.238 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[ K ] | == UK Tea) [ kJ/mol ] [ - 
GAS 298.15 72.491 316.838 316.838 — 539.318 0.000 —633.783 -—539.318 —524.829 91.948 
300.00 72.668 317.287 316.840 — 539.184 0.134 —634.370 -539.324 —524.739 91.365 
400.00 78.886 339.174 319.781 — 531.561 IRS, —667.231 -—539.491 —519.845 67.885 
500.00 81.725 357.118 325.510 — 523.514 15.804 —702.073 -539.502 —514.930 53.794 
600.00 83.234 372.164 332.066 —515.259 24.059 —738.558 -—539.484 —510.018 44.401 
700.00 84.116 385.067 338.738 — 506.888 32.430 -—776.435 -—539.501 —505.106 37.692 
800.00 84.664 396.337 345.249 — 498.447 40.871 —815.517 -—539.588 — 500.188 32.659 
900.00 85.016 406.331 351.491 — 489.962 49.356 —855.660 -—539.772 — 495.253 28.744 
1000.00 85.248 415.301 357.431 — 481.448 57.870 —896.749 -540.065 -— 490.292 25.610 
1100.00 85.401 423.434 363.068 — 472.915 66.403 —938.692 -—540.468 — 485.296 23.045 
1200.00 85.500 430.870 368.412 — 464.369 74.949 —981.413 -544.979 — 480.139 20.900 
1300.00 85.562 437.716 373.484 —455.816 83.502  -1024.847  -545.072 — 474.733 19.075 
1400.00 85.596 444.058 378.301 — 447.258 92.060 -1068.939 -545.235 — 469.317 17.510 
1500.00 85.609 449.964 382.884 —438.697 100.621 -1113.644 -545.475 — 463.886 16.154 
1600.00 85.607 455.489 387.251 -—430.137 109.181  -1158.919 -545.803 — 458.436 14.966 
1700.00 85.593 460.679 391.419 —421.576 117.742 -1204.730 -546.225 — 452.964 13.918 
1800.00 85.570 465.571 395.404 —413.018 126.300 -1251.045 -546.750 — 447.463 12.985 
1900.00 85.540 470.196 399.220 -404.463 134855 -1297.836 -547.383 -— 441.930 12.150 
2000.00 85.503 474.583 402.879 —395.910 143.408  -1345.076 -562.260 — 435.917 11.385 
2100.00 85.461 478.754 406.394 —387.362 151.956 -1392.745 -563.017 — 429.581 10.685 
2200.00 85.416 482.728 409.774 -—378.818 160.500 -1440.821 -563.789 — 423.209 10.048 
2273.00 85.381 485.516 412.162 -—372.584 166.734 -1476.162 -564.364 — 418.535 9.618 
References 
Phase H/S Cy 
GAS Jal Jal 
TiCI4 TITANIUM TETRACHLORIDE 189.691 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) [ kJ / mol ] [ - 
LIQ 298.15 145.201 252.404 252.404 —804.165 0.000 —879.419 -804.165 — 737.204 129.155 
300.00 145.219 253.302 252.407 — 803.896 0.269 —879.887 -804.068 — 736.789 128.286 
400.00 146.170 295.211 258.114 — 789.326 14.839 -907.411 -799.022 —715.132 93.387 
408.00 146.243 298.106 258.870 — 788.157 16.008 -—909.784 -—798.630 -—713.458 91.341 
References 
Phase H/S Cy Remarks 
LIQ Jat Jat Jat MPT= 249.05, L= 9.967 kJ / BPT= 408., L= 35.77 kJ 


] 


] 


189.691 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase nis 


GAS Jat 


== 


Cy 


95.610 

95.733 
100.469 
102.970 
104.431 
105.354 
105.972 
106.406 
106.720 
106.956 
107.136 
107.277 
107.389 
107.479 
107.553 
107.614 
107.664 
107.706 
107.742 
107.772 
107.798 
107.820 
107.839 
107.856 


Jal 


J/(K mol) 


354.913 
355.504 
383.772 
406.486 
425.400 
441.573 
455.684 
468.192 
479.420 
489.603 
498.917 
507.499 
515.453 
522.865 
529.804 
536.326 
542.479 
548.301 
553.827 
559.084 
564.098 
568.891 
573.480 


TITANIUM TETRACHLORIDE (GAS) 
S  -(G-H298)/T H H-H298 G 

[ kJ / mol 
354.913  -763.162 0.000  -868.979 
354.914 -762.985 0.177 -869.636 
358.736 -753.148 10.014 -906.657 
366.090  -742.964 20.198  -946.207 
374.443 -732.588 30.574 -987.828 
382.906  -722.095 41.067 -1031.196 
391.140 -711.527 51.635  -1076.074 
399.019 -700.907 62.255 -1122.279 
406.508  -690.250 72.912 -1169.670 
413.606 -679.565 83.597 -1218.129 
420.333 -668.860 94.302 -1267.561 
426.712  -658.140 105.022 -1317.888 
432.770  -647.406 115.756 -1369.040 
438.532 —636.662 126.500 -1420.960 
444.022 -625.911 137.251 -1473.597 
449.262 -615.152 148.010 -1526.907 
454.271 -604.388 158.774 -1580.850 
459.068  -593.620 169.542 -1635.392 
463.669  -582.847 180.315 -1690.501 
468.089  -572.072 191.090 -1746.148 
472.340 -561.293 201.869 -1802.309 
476.434 -550.512 212.650 -1858.961 
480.383  —539.729 223.433 -1916.081 
484.195  -528.944 234.218 -1973.650 


577.882 


AH; AG; 
-—763.162 —-726.764 
=—163.40f ~~ =126:538 
-—762.843  -714.377 
— 762.501 —702.300 
=/O2 a0 — 690.291 
-761.914 -678.331 
-—761.728  -666.405 
-761.639 -—654.496 
=761:659' —642.591 
=761.788 ~ —630.679 
—766.022 -618.631 
=—769.833) — —606°357 
SASHA — 594.094 
-765.663 -581.838 
—765.698 —569.583 
—765.823  —557.322 
-—766.047 —545.051 
-766.376 -—532.765 
-780.945 -520.014 
— 781.391 —506.957 
—781.849  -493.878 
— 782.321 — 480.778 
—782.808 —467.657 
-—783.310  -—454.515 


1533 


TiCI4[g] 


log Ky 
a 


127.326 
126.502 
93.288 
73.369 
60.095 
50.618 
43.512 
37.986 
33.566 
29.948 
26.928 
24.364 
22.166 
20.261 
18.595 
17.124 
15.817 
14.647 
13.581 
12.610 
11.726 
10.919 
10.178 
9.497 


] 


1534 


TiF[g] 


Phase i 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nls 


GAS Pa2 


_—S——= 


Pa2 


TITANIUM MONOFLUORIDE (GAS) 


J/(K mol) 


237.342 
237.561 
248.146 
256.929 
264.407 
270.883 
276.571 
281.630 
286.177 
290.303 
294.078 
29090 
300.778 
303.783 
306.598 
309.246 
311.747 
314.117 


S —(G-H298)/T H H-H298 G 

kJ / mol 
237.342 — 66.944 0.000  -—137.708 
237.343 — 66.879 0.065 —138.147 
238.766 — 63.192 3.752 —162.451 
241.546 SOS) SZ TAS Sie 
244.748 =65149° 11,795)» -=213.793 
248.030 -50.947 15.997 —240.565 
251.249 -46.687 20.257 -—267.943 
294.349 —42.391 24553  —295.858 
257.308 -38.075 28.869 —324.252 
260.123 -—33.746 33.198 -—353.080 
262.798 —29.408 37.536  -—382.301 
265.339 —25.064 41.880 —411.885 
267.757 -20.714 46.230 —441.804 
270.060 —16.359 50.585 —472.034 
272.256 -11.998 54946 -502.554 
274.355 -7.630 59.314  -533.348 
276.364 ~3.254 63.690 -564.398 
278.289 1129) > 68:078s 4-=595.692 
280.137 D2 42.465) ==627.218 


316.369 


AH; AG; 
— 66.944 — 98.305 
— 66.954 — 98.500 
—67.463  -—108.936 
=67:905. — —119252 
-68.323  -129.483 
-68.769 -139.641 
-69.283  -149.732 
= OUGU2 OOM OS 
-70.610  -169.699 
-71.440 -179.569 
SSSI SBS ee 
—76.893 -198.624 
-77.474  —207.966 
OOM ZIV EZOS 
— 8.0008 220-0110 
=/9.603) © 2s0.fe2 
-80.562  -244.877 
=81.500 » ) 200.019 
= J63/09 202,001 


1535 


85.877 TITANIUM DIFLUORIDE (GAS) TiF2{[g] 

Phase Tl C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] ——— —))/(K mol) Ih kJ / mol = [ - 

GAS 298.15 52.935 255.752 255.752 — 688.268 0.000 —764.520 -688.268 — 694.886 121.741 
300.00 53.030 256.080 PASS) f/o% — 688.170 0.098 -—764.994 -688.274 — 694.927 120.998 
400.00 56.438 271.867 257.882 — 682.674 5.594 —791.421 -688.581 —697.098 91.032 
500.00 58.153 284.663 262.000 —676.936 tape oe —819.268 -688.907 — 699.190 73.044 
600.00 59.202 295.365 266.693 —671.065 17.203 —848.284 -689.294 -—701.212 61.046 
700.00 59.936 304.549 271.461 — 665.106 23.162 —878.291 -689.757 —703.163 52.471 
800.00 60.502 312.591 276.110 —659.083 29.185 -909.156 -690.312 —705.041 46.034 
900.00 60.971 319.745 280.568 —653.009 35.259 -—940.779 -690.965 —706.844 41.024 
1000.00 61.379 326.190 284.813 -—646.891 41.377 -—973.081 -691.722 —708.569 37.012 
1100.00 61.748 332.058 288.846 — 640.734 47.5384 -1005.998 -692.578 —710.213 S325 
1200.00 62.090 337.445 292.674 -— 634.542 53.726 -1039.477 -697.525 —711.656 30.978 
1300.00 62.412 342.428 296.312 — 628.317 59.951 -1073.474  -698.033 -712.813 28.641 
1400.00 62.721 347.065 299.774 — 622.060 66.208 -1107.951 -698.588 -—713.930 26.637 
1500.00 63.020 351.402 303.072 —615.773 72.495 -1142.877 -699.196 -—715.005 24.899 
1600.00 63.311 355.479 306.222 —609.457 78.811 -—1178.223 -699.863 —716.037 23.376 
1700.00 63.596 359.326 309.233 -—603.111 85.157 -1213.965 -700.597 -717.026 22.032 
1800.00 63.876 362.969 312.118 —596.738 91.580 -1250.081 -701.404 -717.970 20.835 
1900.00 64.153 366.430 314.887 — 590.336 97.932 -1286.552 —-702.288 —718.866 19.763 
2000.00 64.426 369.727 MAO —583.907 104.361 -1323.362 -717.383 -719.269 18.785 

References 

Phase as Cp 

GAS Jat Jat 

104.875 TITANIUM TRIFLUORIDE TiF3 

Phase Ti Cy S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) ta kJ / mol ] ps 

SOL 298.15 92.044 87.864 87.864  -1435.530 0.000 -1461.727 -1435.530 -1361.861 238.592 
300.00 92.052 88.433 87.866 -1435.360 0.170 -1461.890 -1435.493 -1361.404 237.041 
400.00 93.362 115.060 91.487  -1426.101 9.429 -—1472.125 -1433.643  -1336.993 174.593 
500.00 95.560 136.120 98.378 -1416.659 18.871 -1484.719 -1431.947  -1313.029 1374171 
600.00 98.106 153.764 106.177 -1406.978 28.552 -—1499.236 -1430.260 -1289.403 112.252 
700.00 100.818 169.090 114.093 -1397.032 38.498 -1515.395 -1428.512 -1266.064 94.475 
800.00 103.617 182.734 121.835 -1386.811 48.719 -1532.998 -1426.671 -1242.981 81.158 
900.00 106.468 195.103 129.300  -1376.307 59.223 -1551.900 -—1424.719 -1220.136 70.815 
1000.00 109.350 206.469 136.456 -1365.517 70.013 -—1571.986 -1422.644 -1197.514 62.552 
1100.00 112.253 217.027 143.306 -1354.437 81.093 -—1593.166 -1420.429 -1175.107 55.801 
1200.00 115.170 226.919 149.866 -1343.066 92.464 -1615.369 -1422.062  -1152.790 50.180 
1300.00 118.097 236.253 156.155 -1331.402 104.128 -1638.532 -1419.005 -1130.473 45.423 
1308.90 118.357 237.060 156.703 -1330.350. 105.180 -1640.638 -1418.723 -1128.498 45.035 

References 

Phase H/S Cy Remarks 

SOL Jal Jat Jat SPT= 1308.9, L= 221.63 kJ 


] 


] 
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TiF3[g] TITANIUM TRIFLUORIDE (GAS) 104.875 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] = (inl), Wak kJ / mol ] [ - ] 

GAS 298.15 65.095 291.316 291.316 -1188.674 0.000 -1275.530 -1188.674 -1175.664 205.971 
300.00 65.347 291.719 291.317 -1188.553 0.121 -1276.069 -—1188.687 -1175.583 204.687 
400.00 74.184 311.911 294.010 -1181.514 7.160 -1306.278 -1189.056 -1171.146 152.936 
500.00 78.274 328.955 299.343 -1173.868 14.806 -1338.345 -1189.156 -1166.655 121.880 
600.00 80.496 343.440 305.516 -1165.919 22.755 -1371.984 -1189.202 -1162.150 101.174 
700.00 81.836 355.958 311.849  -1157.798 30.876 -—1406.968 -1189.278 -1157.636 86.384 
800.00 82.706 366.946 318.063 -1149.568 39.106 -1443.124 -1189.428 -1153.107 75.290 
900.00 83.302 376.724 324.048 -1141.266 47.408 -1480.317 -1189.678 -1148.553 66.660 
1000.00 83.728 385.524 329.763 -—1132.913 55.761 -—1518.437 -1190.040 -1143.965 59.755 
1100.00 84.044 393.519 335.201 -1124.524 64.150 -—1557.395 -1190.516 -1139.336 54.103 
1200.00 84.284 400.843 340.370 -1116.107 72.567 -—1597.118 -1195.103 -1134.539 49.385 
1300.00 84.470 407.597 345.285  -1107.669 81.005 -1637.544 -1195.271 -1129.485 45.383 
1400.00 84.619 413.862 349.962 -1099.214 89.460 -1678.621 -1195.510 -1124.416 41.952 
1500.00 84.738 419.705 354.419 -1090.746 97.928  -1720.303 -1195.825 -1119.328 38.978 
1600.00 84.836 425.177 358.672 -1082.267 106.407 -1762.550 -1196.225 -1114.215 36.375 
1700.00 84.917 430.322 362.737 -1073.779 114.895 -1805.327 -1196.717  -1109.075 34.078 
1800.00 84.985 435.178 366.628 -1065.284 123.390 -1848.605 -1197.309 -1103.903 32.034 
1900.00 85.042 439.775 370.358 -1056.783 131.891 -1892.354 -1198.004 -1098.696 30.205 
2000.00 85.092 444.138 373.9389 -1048.276 140.398 -1936.552 -1212.938 -1093.004 28.546 

References 

Phase ats Cy 

GAS Jat Jat 

TiF4 TITANIUM TETRAFLUORIDE 123.874 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) fi kJ / mol ] [ue] 

SO 298.15 114.265 133.972 133.972 -1649.333 0.000 -1689.277 -1649.333 -—1559.179 273.162 
300.00 114.600 134.680 133.974 -1649.121 0.212 -1689.525 -1649.284 -1558.620 271.380 
400.00 126.650 169.504 138.641 -1636.988 12.345 -1704.789 -1646.166 -1528.849 199.647 
500.00 134.558 198.641 147.806 -1623.916 25.417 -1723.236 -—1642.521 -1499.932 156.697 
558.30 138.804 PS V2 153.912 -1615.947 33.386 -1735.262 -1640.193 -1483.436 138.791 

References 

Phase H/S Cy Remarks 

SOL Jat Jat Jat SPi=9558'3) E= 797278) kd 


123.874 


Phase U 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2273.00 


References 
Phase nls 


GAS Jal 


=== 


Cp 


84.543 

84.796 

93.764 

98.021 
100.424 
101.952 
103.013 
103.802 
104.423 
104.934 
105.371 
105.754 
106.099 
106.415 
106.710 
106.989 
107.254 
107.509 
107.756 
107.995 
108.230 
108.398 


Jat 


TITANIUM TETRAFLUORIDE (GAS) 
S —(G-H298)/T H H-H298 G AH; 
J/(K mol) Il i kJ / mol 


314.914 314.914 -1551.427 0.000 
315.4387 314.915 -1551.270 0.157 
341.241 318.372 —1542.280 9.147 
362.671 325.153 -1532.668 18.759 
380.773 332.954 -1522.736 28.691 
396.376 340.926 -1512.612 38.815 
410.063 348.730 -1502.360 49.067 
422.244 356.234 -1492.018 59.409 
433.214 363.393 -1481.606 69.821 
443.191 370.200 -—1471.137 80.290 
452.341 376.670 -—1460.621 90.806 
460.791 382.820 -1450.065 101.362 
468.641 388.673 -—1439.472 111.955 
475.972 394.251 -1428.846 122.581 
482.849 399.576 -1418.189 133.238 
489.327 404.666 -1407.504 143.923 
495.450 409.541 -1396.792 154.635 
501.255 414217 -1386.054 165.373 
506.776 418.708 -1375.291 176.136 
512.039 423.028 -1364.503 186.924 
517.069 427.189 -1353.692 197.735 
520.605 430.133 -1345.785 205.642 


—1645.318 —1551.427 
—1645.902 -—1551.433 
—1678.776 —1551.458 
-—1714.003 -1551.273 
= Wha A000) —Thshey (OVA 
SIMO =\Sx0821 
— 1830.411 —1550.853 
—1872.038 -—1550.886 
—1914.820 —1551.029 
—1958.648 —1551.279 
—2003.430 —1555.630 
—2049.092 -—1555.554 
HANA) SUNS. SIS 
—2142.803 —1555.581 
—2190.748 —1555.699 
—2239.360 —1555.895 
—2288.601 —1556.175 
—2338.439 —1556.545 
—2388.843 -—1571.139 
—2439.786 —1571.591 
—2491.243 -—1572.037 
— 2029s Oe O28 09 


= Wee 22) 
— 1514.996 
— 1502.836 
— 1490.700 
—1478.605 
— 1466.540 
—1454.491 
—1442.445 
— 1430.389 
—1418.314 
—1406.092 
— 1393.634 
— 1381.180 
— 1368.725 
—1356.265 
— 1343.794 
— 1331.310 
—1318.808 
— 1305.839 
—1292.563 
—1279.265 
— 1269.545 


1537 


TiF4{g] 


log Ky 
[ Se 


265.460 
263.784 
196.250 
155.732 
128.724 
109.435 
94.969 
83.717 
74.716 
67.350 
61.206 
90997 
51.532 
47.663 
44.277 
41.290 
38.634 
36.257 
34.105 
32.151 
30.374 
29m75 


| 
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TiH2 


Phase al 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ad Ss 


SOL Jal 


S 


J/(K mol) 


29.711 
29.898 
39.571 
49.221 
58.604 
67.455 
75.692 
83.326 
90.402 
96.975 
103.099 
108.823 
114.190 
119.240 
124.005 
128.514 
132.792 
136.860 
140.737 


TITANIUM DIHYDRIDE 


—(G-H298)/T 


H H-H298 


G 
kJ / mol 


PSY) 
PST | 
30.973 
33.659 
37.041 
40.760 
44.618 
48.501 
52.341 
56.104 
59.768 
63.324 
66.767 
70.099 
73.320 
76.436 
79.449 
82.364 
85.187 


ial 


— 144.348 0.000 
— 144.292 0.056 
— 140.909 3.439 
— 136.567 7.781 
-131.410 12.938 
-125.662 18.686 
—119.489 24.859 
-113.005 31.343 
—106.287 38.061 
-99.390 44.958 
E2351) 51 S87 
—8911199) 59 149 
-77.956 66.392 
-70.636 73.712 
258) (shi LORS 
= OOOH OMS OCS 
—48.331 96.017 
-40.806 103.542 
—33.246 111.102 


— 153.206 
— 153.261 
— 156.737 
—161.177 
— 166.572 
— 172.880 
— 180.043 
= EVES, 
— 196.689 
— 206.062 
— 216.069 
— 226.669 
= 2OIkOee 
— 249.496 
— 261.661 
— 274.289 
— 287.356 
— 300.840 
—314.721 


AH; AG; 


-144.348  -105.073 
-144.392 -—104.829 


— 146.503 —91.305 
— 147.785 ="1039 
— 148.342 — 63.188 
— 148.404 — 48.985 
— 148.155 — 34.797 
— 147.726 — 20.651 
— 147.206 0,009 
— 146.653 7.479 
— 150.104 21.585 
— 149.060 35.851 
— 148.030 50.036 
— 147.036 64.148 
— 146.098 78.196 
— 145.231 92.188 


— 144.449 106.130 
— 143.759 120.032 
= 157.301 134.345 


174.784 TITANIUM MONOIODIDE (GAS) Til[g] 

Phase I C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [JY (Kiel) ie kJ / mol [f=] 

GAS 298.15 38.466 268.806 268.806 274.052 0.000 193.908 274.052 220.392 -38.612 
300.00 38.494 269.044 268.807 274.123 0.071 193.410 274.026 220.059 -38.316 
400.00 40.4388 280.381 270.339 278.069 4.017 165.916 264.564 202.565  -—26.452 
500.00 41.937 289.578 273.296 282.193 8.141 137.404 241.891 189.267 -19.773 
600.00 42.853 297.312 276.671 286.437 12.385 108.049 241.474 178.782 -—15.564 
700.00 43.392 303.962 280.106 290.751 16.699 77.978 241.035 168.368 -—12.564 
800.00 43.706 309.779 283.459 295.107 21.055 47.285 240.534 158.020 -10.318 
900.00 43.890 314.938 286.676 299.488 25.436 16.044 239.944 147.740 —8.575 
1000.00 44.001 319.568 289.737 303.883 29.831 = 15,080) s269:250 137.531 —7.184 
1100.00 44.075 323.766 292.643 308.287 34.235 —47.855 238.452 127.397 —6.050 
1200.00 44.133 327.604 295.399 312.698 38.646 —80.427 233.550 117.459 —5.113 
1300.00 44.186 331.138 298.014 317.114 43.062  -113.366 233.076 107.804 — 4.332 
1400.00 44.244 334.415 300.498 321.5385 47.483 -146.646 232.541 98.188 —3.663 
1500.00 44.311 337.470 302.862 325.963 51.911 —180.242 231.941 88.611 —3.086 
1600.00 44.389 340.332 305.116 330.398 56.346  -214.133 231.268 79.078 — 2.582 
1700.00 44.477 343.025 307.267 334.841 60.789 -248.302 230.518 69.588 =2.138 
1800.00 44.576 345.570 309.325 339.293 65.241 — 282.733 229.684 60.145 — 1.745 
1900.00 44.684 347.983 311.297 343.756 69.704 -317.412 228.762 50.751 — 1,395 
2000.00 44.799 350.278 313.189 348.230 74178  -352.326 213.620 41.853 — 1.093 

References 

Phase nb Ls Cy 

GAS Jat Jal 

301.689 TITANIUM DIIODIDE Til2 

Phase V C, S —(G—-H298)/T H H-H298 G AH; AGy log Ky; 
[K ] [ J/(K mol) ell kJ / mol ] [ - ] 

SOL 298.15 86.232 122.591 122.591 — 266.102 0.000 -302.653 -266.102 -—258.854 45.350 
300.00 86.245 123H25 122.593  -265.942 0.160 -—302.880 —266.090  —258.809 45.063 
400.00 86.971 148.035 125.984  -—257.282 8.820 -316.496 -281.656 -—255.904 33.418 
500.00 87.698 167.520 132.413 -248.548 17.554 -332.308 -323.817 -—245.433 25.640 
600.00 88.426 183.574 139.641 -— 239.742 26.360 -349.886 -321.547 -—229.970 20.021 
700.00 89.154 197.260 146.918 -230.863 35.239  -368.945 -319.303  -214.885 16.035 
800.00 89.881 209.212 153.973  -221.911 44.191 —389.281 -317.095 -200.119 13.066 
900.00 90.609 219.840 160.712 -212.887 53.215 -410.743 -314.931 — 185.628 10.774 
1000.00 91.337 ~ 229.425 167.112  -203.789 62.313 -433.214 -312816 —-171.374 8.952 
1100.00 92.065 238.164 173.180  -194619 71.483 -456.600 -310.746 -157.331 7.471 
1200.00 92.793 246.206 178.935 -185.376 80.726 -480.824 -312.715 -143.355 6.240 
1300.00 93.521 253.662 184.400 -176.061 90.041 —505.822 -310.194 -129.344 5.197 
1357.30 93.938 257.705 187.410  -170.690 95.412  -520.473 -308.747 -121.404 4.672 

References 

Phase H/S Cp Remarks 

SOL Jal Jat Jat SPT= 1357.3, L= 216.73 kJ 
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Til2[g] TITANIUM DIIODIDE (GAS) 301.689 
Phase Tt Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) Ih dl kJ / mol ] [ - 
GAS 298.15 60.572 B2enc0 SHAE) SSS) — 19.665 0.000 —116.126 — 19.665 — 72.328 12.672 
300.00 60.588 323.907 323.534 — 19.553 0.112 -—116.725 -— 19.700 —72.654 12.650 
400.00 Olesils 341.445 325.920 - 13.455 6.210 — 150.033 — 37.830 —89.442 11.680 
500.00 Ouevalks 855.1174 330.447 -7.301 12.364 — 184.889 — 82.571 —98.013 10.239 
600.00 61.912 366.446 335.536 -—1.119 18.546 — 220.986 -— 82.924 — 101.070 8.799 
700.00 62.016 375.998 340.651 5.078 24.743 — 258.121 — 83.362 — 104.061 7.165 
800.00 62.087 384.284 345.599 11.283 30.948 — 296.144 — 83.900 — 106.982 6.985 
900.00 62.157 391.601 350.312 17.495 37.160 — 334.945 — 84.549 — 109.830 6.374 
1000.00 62.246 398.154 354.774 PRY TONS: 43.380 -- 374.439 —85.311 — 112.599 5.882 
1100.00 62.364 404.092 358.992 29.945 49.610 — 414.556 — 86.181 — 115.287 5.475 
1200.00 62.516 409.525 362.979 36.189 55.854 — 455.240 —91.150 -—117.772 5.126 
1300.00 62.705 414.536 366.755 42.450 62.115 — 496.447 —91.683 -—119.969 4.820 
1400.00 62.932 419.191 370.336 48.731 68.396 — 538.136 — 92.265 — 122.123 4.556 
1500.00 63.196 423.541 373.740 55.038 74.703 —580.275 — 92.897 — 124.234 4.326 
1600.00 63.496 427.629 376.981 61.372 81.037 — 622.835 — 93.583 — 126.301 4.123 
1700.00 63.830 431.489 380.075 67.738 87.403 — 665.793 — 94.326 — 128.323 3.943 
1800.00 64.197 435.147 383.034 74.139 93.804 -—709.126 —95.131 — 130.300 3.781 
1900.00 64.593 438.629 385.869 80.578 100.243 —752.816 —95.998 — 132.231 3.635 
2000.00 65.018 441.953 388.591 87.059 106.724 -—796.847 -—111.059 — 133.669 3.491 
References 
Phase eS Cy 
GAS Jat Jal 
Til3 TITANIUM TRIIODIDE 428.593 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ks 
[K] J/(K mol) PT kJ / mol ] [ - 
SOL 298.15 116.770 192.464 192.464 — 322.168 0.000 —379.551 -322.168 —318.439 55.789 
300.00 116.784 193.186 192.466 — 321.952 0.216 -—379.908 -322.149 —318.416 55.441 
400.00 117.512 226.883 197.056 —310.237 11.931 -—400.990 -345.482 —316.456 41.325 
500.00 118.240 253.183 205.746 — 298.450 23./18 — 425.041 -408.685 — 303.154 31.670 
600.00 118.968 274.805 215.507 — 286.589 35.579 -—451.472 -405.237 — 282.372 24.583 
700.00 119.696 293.199 225.324 —274.656 47.512 —479.895 -401.820 — 262.165 19.563 
800.00 120.424 309.229 234.832 — 262.650 59.518 -—510.033 -398.443 — 242.445 15.830 
900.00 WAY 323.455 243.903 — 250.571 71.597 —541.681 -395.115 — 223.146 12.951 
999.00 121.873 336.136 252.425 — 238.542 83.626 —574.341 -391.872 — 204.402 10.688 
References 
Phase ae) Co Remarks 
SOL Jat Jal Jat ST Ges, (ee esa) Lal 


] 


] 


428.593 TITANIUM TRIIODIDE (GAS) Til3[g] 

Phase Ul C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) het kJ / mol i 

GAS 298.15 80.790 382.109 382.109 — 150.206 0.000 —264.132 -150.206 — 203.019 35.568 
300.00 80.884 382.609 382.110 — 150.056 0.150 — 264.839 -150.254 — 203.347 35.406 
400.00 84.075 406.386 385.330 — 141.784 8.422 —304.338  -177.028 — 219.804 28.703 
500.00 85.416 425.310 391.499 — 133.300 16.906 —345.956 -243.536 — 224.068 23.408 
600.00 86.028 440.945 398.475 — 124.724 25.482 —389.291 -243.372 — 220.191 19.169 
700.00 86.297 454.229 405.515 — 116.106 34.100 —434.067 -243.270 — 216.337 16.143 
800.00 86.382 465.760 412.341 -— 107.471 42.735 —480.079  -—243.264 -—212.491 13.874 
900.00 86.335 475.931 418.853 —98.835 Silesia -—527.173 -243.379 — 208.639 12.109 
1000.00 86.287 485.025 425.023 —90.204 60.002 —575.229 -243.624 — 204.767 10.696 
1100.00 86.239 493.247 430.858 —81.578 68.628 —624.149 -243.995 — 200.864 9,538 
1200.00 86.190 500.748 436.374 —72.956 77.250 —673.855 -—248.487 — 196.803 8.567 
1300.00 86.142 507.645 441.594 — 64.340 85.866 -—724.279 -248.568 — 192.493 7.134 
1400.00 86.094 514.028 446.543 —55.728 94.478 -—775.366 -—248.726 — 188.174 7.021 
1500.00 86.046 519.966 451.242 -—47.121 103.085 -—827.070 -—248.968 — 183.841 6.402 
1600.00 85.998 525.518 455.713 —38.519 111.687 —879.347 -249.299 — 179.489 5.860 
1700.00 85.950 530.730 459.974 —29.921 120.285 —932.162 -249.727 -—175.113 5.381 
1800.00 85.902 535.641 464.043 —21.329 128.877 —985.483 -250.259 — 170.710 4.954 
1900.00 85.854 540.284 467.934 -12.741 137.465 -1039.281 -250.900 — 166.273 4.571 
2000.00 85.805 544.687 471.663 -4.158 146.048 -1093.531 -265.783 — 161.355 4.214 

References 

Phase int Hts) Cp 

GAS Jal Jal 

555.498 TITANIUM TETRAIODIDE Til4 

Phase IF Cp S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) a kJ / mol ] Recs 

SOL-A 298.15 125.653 246.019 246.019 -—375.723 0.000 -449.074 -375.723 —370.647 64.936 
300.00 125.947 246.797 246.022 — 375.490 0.233 —449 529 -375.738 —370.616 64.530 
379.00 138.507 277.649 249.473 — 365.044 10.679 -—470.273 -376.456 — 369.188 50.882 

26.164 9.916 

SOL-B_ 379.00 148.114 303.812 249.473 — 355.128 20.595 -—470.273 -366.540 — 369.188 50.882 
400.00 148.114 311.800 DsyD Sey —352.018 23.705 -—476.738 -398.132 — 368.261 48.090 
428.00 148.114 321.821 256.746 — 347.871 27.852 -—485.610 -399.249 — 366.132 44.684 

46.336 19.832 

LIQ 428.00 156.482 368.157 256.746 — 328.039 47.684 —485.610 -379.417 — 366.132 44.684 
500.00 156.482 392.488 274.586 -—316.772 58.951 -—513.016 -461.974 — 356.117 37.203 
600.00 156.482 421.018 296.686 —301.124 74.599 —553.735 -456.613 —335.451 29.204 
651.80 156.482 433.976 307.089 — 293.018 82.705 —575.884 -453.880 — 325.105 26.054 

References 

Phase H/S Cp Remarks 

SOL-A Jat Jal 

SOL-B Jat Jal 

LIQ Jal Jal Jal BPT= 651.8, L= 56.5 kJ 
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Til4[g] 


Phase y 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase A/S 


GAS Jal 


—— 


Cp 


104.247 
104.294 
105.931 
106.691 
107.106 
107.358 
107.523 
107.637 
107.720 
107.783 
107.831 
107.870 
107.901 
107.928 
107.950 
107.969 
107.986 
108.001 
108.014 


Jal 


J/(K mol) 


433.070 
433.715 
463.976 
487.705 
507.197 
523.728 
538.075 
550.746 
562.092 
572.362 
581.742 
590.375 
598.370 
605.815 
612.781 
619.326 
625.498 
631.337 


TITANIUM TETRAIODIDE (GAS) 
S  -(G-H298)/T H H-H298 G 

[ kJ / mol 
433.070  -277.274 0.000 -406.394 
433.072  -277.081 0.193 -407.196 
437.187  -266.558 10.716 452.149 
445.003 -255.923 21.351  -499.775 
453.792 -245.231 32.043 -549.549 
462.632  -234.507 42.767 -601.117 
471.186 -223.762 53.512 654.223 
479.335  -213.004 64.270 -708.676 
487.054 -202.236 75.038  -764.328 
494.350 -191.461 85.813  -821.058 
501.247 -180.680 96.594  -878.770 
507.775  -169.895 107.379  -937.382 
513.964 -159.106 118.168  -996.824 
519.842 -148.315 128.959 -1057.038 
525.436  —-137.521 139.753 -1117.971 
530.768  -126.725 150.549 -1179.580 
535.861  —-115.927 161.347 -1241.824 
540.734  -105.128 172.146 -1304.668 
545.404  -94.327 182.947 -1368.082 


636.877 


AH; AG 
-277.274  —327.967 
-277.329 -328.282 
-312.672 -343.672 
-401.125  -342.876 
-— 400.721 — 331.266 
-—400.394 -—319.717 
-400.165 -308.208 
-—400.048 -296.722 
-—400.050 —285.242 
-—400.169 —273.757 
-404.402 -—262.136 
—404.219  —250.289 
-404.107  -—238.452 
-—404.074 -—226.622 
—404.126 -—214.790 
—404.272 —-—202.953 
-—404.518 —191.104 
-—404.869 —179.238 
-419.460 -166.907 


555.498 


log Ky 


61.887 


Phase ili 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3223.00 


LIQ 3223.00 
3300.00 
3400.00 
3500.00 


References 


Phase int oS 


SOL Shi 
LIQ Sh1 


(—— 


S  -(G-+H298)/T 


J/(K mol) 


30.292 
30.522 
42.24) 
52.360 
61.082 
68.701 
75.452 
81.511 
87.010 
92.045 
96.692 
101.011 
105.047 
108.837 
112.413 
115.800 
119.018 
122.086 
125.019 
127.829 
130.528 
133.125 
135.630 
138.049 
140.389 
142.657 
144.856 
146.993 
149.071 
151.094 
153.065 
153.511 
19.473 
172.984 
174.565 
176.563 
178.504 


TITANIUM MONONITRIDE 


H-H298 G 
at kJ / mol 
30.292 -337.858 0.000 -346.890 
30.293 -337.789 0.069 -346.946 
81.847" »—333:701 4157 -350.597 
34.964 -329160 8698  -355.340 
38.607 -324.373 13.485  -361.022 
42.374 -319.429 18.429 --367.520 
46.095 -314.372 23.486  -374.734 
49.699  -309.227 28.631 -382.587 
53.159  -304.007 33.851 -391.017 
56.469  -298.724 39.134  -399.973 
59.629 -293.382 44.476  -409.413 
62.648  -287.987 49.871 -419.301 
65.534 -282.541 55.317 -429.606 
68.296  -277.046 60.812  -440.302 
70.943  -271.505 66.353  -451.366 
73.483  -265.919 71.939 -462.778 
75.924  -260.288 77.570 -474.521 
78.273 -254.613 83.245 -486.577 
80.5388  -248.896 88.962 -498.933 
82°723 =" = 243136 994.722" 2511577 
84.835  —-237.334 100.524  -524.495 
86.879  -231.490 106.368 -537.679 
88.858  —225.605 112.253 -551.117 
90.778  -219.679 118179  -564.802 
92.641 -213.712 124.146 -578.725 
94.452  -207.705 130.153  -592.878 
96.213 -201.656 136.202 -607.254 
97.927 -195.568 142.290 -621.847 
99.597 -189.438 148.420 -636.650 
101.226 -183.269 154.589  -651.659 
102.815 -177.059 160.799 -666.867 
103.176  -175.626 162.232 -670.393 
62.760 
103.176  -112.866 224.992  -670.393 
104.823- ~-107.711 230.147 =683.774 
106.904 -101.017 236.841  -701.331 
108.922 94.322 243.536 -719.084 


AH, AG; 
— 337.858 — 309.155 
— 337.863 — 308.977 
— 337.821 — 299.341 
— 337.451 — 289.759 
— 336.941 — 280.267 
— 336.391 —270.865 
=—335.859 —261.541 
— 335.383 — 252.281 
—334978  -—243.069 
—334.649 -233.895 
—338.393  -224.628 
—337.681 —215.177 
— 337.001 —205.779 
—336.359 -—196.429 
— 335.761 — 187.120 
— 335.215 —177.847 
— 334.726 — 168.605 
— 334.299 — 159.388 
—348.067  -149.747 
—347.666 -139.840 
— 347.231 —129.954 
—346.760  -—120.088 
—346.254  -110.243 
-—345.713  -100.421 
— 345.136 —90.620 
— 344,522 — 80.843 
— 343.872 -—71.089 
— 343.186 —61.358 
— 342.463 —51.652 
—341.703 — 41.971 
—340.907 —32.315 
—340.718 — 30.097 
—277.958 —30.097 
—276.974 —24.188 
— 275.698 — 16.546 
— 274.425 -8.943 
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1544 


TiO 


Phase YT 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1265.00 


SOL-B 1265.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2023.00 


LIQ 2023.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase al LS 


SOL-A Ja 
SOL-B Jal 
LIQ Jal 


S 


J /(K mol) 


34.769 
35.016 
47.277 
57.682 
66.714 
74.723 
81.951 
88.565 
94.687 
100.406 
105.790 
109.134 
3.308 
112.4414 
114.197 
119.053 
123.699 
128.161 
132.461 
136.617 
140.644 
144.555 
145.440 
20.682 
166.122 
168.623 
171.737 
174.713 
177.562 
180.295 
182.920 
185.447 
187.881 
190.230 
192.500 


TITANIUM MONOXIDE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 

34.769 -542.665 0.000 -—553.031 
34.770  -—542.591 0.074 -—553.096 
36.408 -—538.317 4.348 -557.228 
39.649 -533.648 9.017  -562.490 
43.424 -528.691 13.974 -568.719 
47.333) —523;492°' 19.173. =575.798 
51.216 -518.077 24588  -583.638 
55.003  -512.459 30.206 -592.168 
58.669  -506.647 36.018  -601.334 
62.207 -500.645 42.020 -611.092 
65.616  -494.457 48208  -621.405 
67.767 -490.336 52.329 -628.390 

4.184 
67.767 -486.152 56513  -628.390 
68.993 -483.901 58.764  -632.356 
72.397 -477.346 65.319 -644.021 
75.663 -470.611 72.054  -656.160 
78.806 -463.697 78.968 -668.755 
81.836 -456.604 86.061  -681.787 
84.765 -449.332 93.333 -695.242 
87.600 -441.883 100.782  -709.106 
90.351  -—434.256 108.409 -723.367 
90.972  -432.477 110.188  ~ -—726.702 
41.840 

90.972  -390.637 152.028  -726.702 
93.774  -385.482 157.1838  —-739.590 
97.247 -378.788 163.877 -756.609 
100.551  -372.094 170.571 -773.933 
103.701 -365.399 177.266 -791.547 
106.710 -358.705 183.960 -809.441 
109.591 -352.010 190.655  -827.603 
112.354 -345.316 197.349 -846.022 
115.009  -338.622 204.043 -864.689 
117.562 —331.927 210.738 —883.595 
120.023 -325.233 217.432  -902.733 


AH; AGy 
-—542.665 -513.278 
-542.665 -—513.096 
-542.465  -503.261 
-542.026  -493.507 
-541.433  -483.857 
-540.735 -—-474.315 
-—539.959  -464.878 
-539.125  -455.543 
-—538.238 -446.303 
—53/7.296 —437.155 
-540.293 -427.976 
Soe 0) SA AAV EIS, 
—535.086 -—421.919 
-—534.515 —418.796 
—5§32.817 —409.957 
-—531.020 -—401.244 
O20 Somme = OOC-008 
-—527.164 -384.183 
Soyeey Ite: AS/7F8)(518)1 
—523.001 — 367.594 
-—534.947  -—359.026 
—534.420  —357.006 
—492.580 -—357.006 
-491.623 -351.864 
-—490.389 -—345.238 
-—489.166  -—338.668 
- 487.954 -—332.150 
—486.754 -—325.683 
-— 485.564 -319.264 
- 484.385 -—312.890 
- 483.216 -—306.560 
- 482.056 -300.271 
-480.907 -—294.022 


63.879 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase A dS 


GAS Jal 


|[————— 


Jat 


TITANIUM MONOXIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


233.476 
233.677 
243.228 
250.963 
257.481 
263.106 
268.048 
272.450 
276.415 
280.021 
283.326 
286.376 
289.206 
291.847 
294.322 
296.651 
298.851 
300.935 
302.917 
304.807 
306.613 
308.343 
310.006 
311.606 
313.150 
314.643 
316.089 
317.491 
318.855 


H H-H298 G 

ial kJ / mol 
233.476 54.392 0.000 — 15.219 
233.477 54.452 0.060 — 15.651 
234.769 57.776 3.384 — 39.515 
237.258 61.245 6.853 — 64.237 
240.100 64.821 10.429 — 89.668 
242.994 68.471 14.079 —115.704 
245.823 72.172 17.780 — 142.266 
248.541 TOO 2t5 13 — 169.295 
251.134 79.673 25.281 — 196.742 
253.599 83.457 29.065 -224.566 
255.940 87.255 32.863  -252.736 
258.165 91.065 36.673 — 281.223 
260.283 94.885 40.493 —310.004 
262.300 98.712 44320  -339.058 
264.225 102.547 48.155 — 368.368 
266.064 106.389 51.997 — 397.917 
267.825 110.237 55.845 — 427.694 
269.514 114.093 59.701 — 457.684 
IN NSS 7295 0S;005 — 487.877 
272.693 121.830 67.438 —518.264 
274.194 WASTE TAL sy2k0 — 548.836 
275.642 129.606 75.214 —579.584 
277.039 iS} 79.120 —610.502 
278.390 137.4382 83.040 — 641.583 
279.698 141.369 86.977 — 672.822 
280.964 145.324 90.932 ~704.212 
282.193 149.299 94.907 — 735.749 
283.386 153.297 98.905  -767.428 
284.546 157.321 102.929 —799.246 


AH; AG; 
54.392 24.534 
54.379 24.349 
53.628 14.452 
52.867 4.745 
52.078 —4.806 
51.228 — 14.220 
50.290 — 23.507 
49.244 —32.670 
48.083 —41.711 
46.806 — 50.629 
41.419 O90 
40.450 — 67.662 
39.414 —75.940 
38.303 — 84.141 
37.110 — 92.266 
35.829 —100.313 
34.452  -108.282 
32.908 Onli 
e200 T N23: 091 
15.690  —130.538 
14.111 — 137.464 
12.5383  —-—144.319 
10/95 7a Mole tO 
9.383 —157.825 
7.816  —164.482 
6255) = 1171080 
AUTADS) SINT AONIS) 
3.168 -184.104 
1.647 -—190.535 


1546 


TiO2 


Phase U 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2130.00 


LIQ 2130.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase in HS 


SOE Jat 
LIQ Jat 


—— 


Cp 


55.103 
55.288 
62.836 
67.204 
69.930 
71.762 
73.074 
74.066 
74.849 
75.491 
76.035 
76.508 
76.928 
77.310 
77.661 
77.988 
78.297 
78.591 
78.872 
79.144 
79.224 


100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 


J/(K mol) 


50.292 

50.633 

67.675 

82.207 

94.719 
105.645 
115.317 
123.984 
131.829 
138.994 
145.587 
151.692 
157.377 
162.698 
167.699 
172.417 
176.883 
181.125 
185.163 
189.018 
190.141 

31.429 
221.570 
224.817 
229.281 
233.555 
237.654 
241.592 
245.382 
249.034 
252.557 


TITANIUM DIOXIDE (RUTILE) 


S —(G—H298)/T H H-H298 G 

[nel kJ / mol 

50.292 -944.747 0.000 -—959.741 
50.293 -944.645 0.102 -—959.835 
52.565 —938.703 6.044 -965.773 
57.078 -932:182 12.565 ~=973.286 
62.334 -925.316 19.431 -982.147 
Bror 1 *-S1e12265 = 2602 = 9921 
73.109 -910.981 33.766 -1003.234 
78.289 -903.622 41.125 -1015.207 
83.257 -896.174 48573 -1028.004 
88.003  -888.657 56.090 -1041.550 
92.531 -881.080 63.667 -1055.784 
96.849  -873.452 71.295 -1070.651 
100.972 -865.780 78.967 -1086.108 
104.912 -858.068 86.679 -1102.115 
108.681  -850.319 94428 -1118.637 
112.293  -842.536 102.211 -1135.645 
115.758 —834.722 110.025 -1153.112 
119.088  -826.877 117.870 —-1171.014 
122.292 -819.004 125.743 -1189.330 
125.378 -811.103 133.644 -1208.041 
126.282 -808.728 136.019 -1213.728 

66.944 

126.282 -741.784 202.963 -1213.728 
129.366  -734.754 209.993 -1229.352 
133.614  -724.713 220.034 -1252.059 
137.690 -714.671 230.076 ~ -1275.202 
141.607  -704.630 240.117 -1298.764 
145.377 -694.588 250.159 -1322.727 
149.011 -684.546 260.201 -1347.077 
152.519 -674.505 270.242 -1371.799 
155.908  -664.463 280.284 -1396.880 
159.187 -654.422 290.325 -1422.307 


255.962 


AH; AG; 
-944.747 -889.406 
-944.746  -889.063 
-944.364 -870.544 
-943.603  -852.173 
- 942.681 — 833.972 
-941.718  -—815.930 
— 940.781 —798.025 
-939.907  —780.233 
—939.116 —762.535 
-938.413  —744.912 
=941.797 ~— —=127.229 
-940.739 —-—709.392 
—939.729  —691.634 
-938.776 -673.947 
— 937.888 —656.321 
-937.075 -—638.748 
-936.344 -621.221 
—935.702  -—603.732 
-949.283 -585.830 
-948.724  -567.671 
—948.555 —562.228 
— 881.611 — 562.228 
—879.740 -—551.763 
—877.085  -—536.914 
—874.453 —-—522.181 
-871.842 —507.556 
- 869.253 -—493.036 
—866.685 -—478.615 
—864.138  -464.289 
— 861.611 — 450.053 
-859.102 -—435.904 


79.879 


log Ky 
[ = 


155.820 
154.800 
113.681 
89.026 
72.604 
60.885 
52.106 
45.284 
39.831 
35.373 
31.655 
28.504 
25.805 
23.469 
21.427 
19.626 
18.027 
16.598 
15.300 
14.120 
13.788 


13.788 
13.101 
12.194 
11.365 
10.605 
9.905 
9.259 
8.661 
8.106 
7.590 


] 


dhe — 


79.879 


Phase V 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Hass 


SOL Ja 


———— 


J/(K mol) 


49.907 

50.249 

67.437 

82.162 

94.848 
105.918 
115.703 
124.455 
132.362 
139.567 
146.181 
152.292 
157.970 
163.271 
168.242 
172.920 
177.338 
181.523 


TITANIUM DIOXIDE (ANATASE) 
S —(G—-H298)/T H H-H298 G 

ial kJ / mol 

49.907 —938.722 0.000 — 953.602 
49.908 — 938.620 0.102 — 953.694 
52.196 — 932.626 6.096 — 959.600 
56.754 —926.018 12.704 —967.099 
62.071 —919.056 19.666 —975.965 
67.561 -911.873 26.849 —986.015 
72.980 -—904.543 34.179 —997.106 
78.221 —897.112 41.610 -1009.121 
83.247 -—889.607 49.115 -1021.969 
88.044 — 882.047 56.675 -—1035.570 
92.617 —874.445 64.277 -—1049.862 
96.975 — 866.810 71.912 -1064.790 
ON moZ —859.148 79.574 -—1080.306 
105.100 — 851.464 87.258 -1096.371 
108.892 — 843.763 94.959 -1112.949 
ti2o22 -—836.046 102.676 -—1130.010 
116.002 —828.317 110.405 -1147.525 
119.341 —820.577 118.145 -1165.470 
122.550 —812.827 125.895 -1183.822 


185.498 


Remarks 


Jat 


TPT 918. (ANATASE — RUTILE) 


AH; AGy 
-938.722  -883.266 
-938.720 -882.922 
-—938.286 -864.372 
-937.439  -845.986 
—936.421  -827.789 
-—935.364 -809.768 
—934.343 -—791.896 
-—933.397 -774.148 
-—932.549 -—756.500 
-931.804  -738.932 
-935.162 —721.308 
-934.096  -703.530 
—933.097 -685.832 
=932:173 ~=-668;203 
—931.332 -650.633 
-—930.585  -633.113 
-929.940 -615.634 
-929.401  -598.188 
-943.105 -580.322 


1547 


TiO2{A] 


log Ky 
ef 


154.745 
153.730 
112.875 
88.380 
72.065 
60.426 
51.705 
44.930 
39.515 
35.089 
31.398 
28.268 
25.589 
23.269 
21.241 
19.453 
17.865 
16.445 
15.156 


] 
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Ti203 


Phase i 


8 


SOL-A 298.15 
300.00 
400.00 
470.00 


SOL-B 470.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2115.00 


LIQ 2115.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase Al IS 


SOL-A Jat 
SOL-B Jat 
LIQ Jal 


C, 


95.805 
96.199 
117.528 
132.459 


127.613 
130.243 
136.449 
140.329 
142.969 
144.888 
146.359 
147.538 
148.518 
149.357 
150.095 
150.758 
151.363 
151.924 
152.450 
152.949 
153.425 
153.884 
153.951 


156.900 
156.900 
156.900 


156.900: 


156.900 
156.900 
156.900 
156.900 
156.900 
156.900 


DITITANIUM TRIOXIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) hel kJ / mol 


17.231 77.237 —1520.884 0.000 -1543.912 

77.830 77.238 —1520.706 0.178 -—1544.056 
108.426 81.266 -1510.020 10.864 -1553.391 
128.551 86.821 —1501:270 19.614  —1561.690 

2.421 1.138 

130.973 86.821 -—1500.132 20.752 -1561.690 
138.952 89.711 -1496.263 24.621 -1565.739 
163.295 99.992 -1482.902 37.982 -1580.879 
184.641 110.592 -1469.050 51.834 -1598.299 
203.562 121.054 -1454.877 66.007 -1617.727 
220.518 131.180 -1440.480 80.404 -1638.946 
235.862 140.893 -1425.914 94970 -1661.777 
249.869 150.172 -1411.218 109.666 -1686.073 
262.750 159.024 -1396.413 124.471 -1711.713 
274.671 167.467 -—1381.519 139.365 -1738.591 
285.768 175.526 -1366.545 154.339 -1766.620 
296.146 183225) 13515025 69/3625 1795.72 
305.895 190.590 -1336.396 184.488 -1825.828 
315.089 197.646 -—1321.231 199.653 -—1856.882 
323.787 204.414 -1306.012 214872 -1888.829 
332.043 210.916 -1290.742 230.142 -1921.624 
339.901 217.110 =1275,A23- 245,461 ~—1955.225 
347.398 223.195 -1260.058 260.826 -—1989.592 
348.493 224079 -1257.749 263.135 -—1994.812 

49.456 104.600 
397.949 224079 —-1153.149 367.735 —-1994.812 
404.132 230.917 -1139.812 381.072 -2028.902 
411.106 238.601 -1124.122 396.762 -2069.666 
417.784 245.929 -—1108.432 412.452 —2111.113 
424.189 252.932 —-1092.742 428.142 —2153.214 
430.342 259.638 -1077.052 443.832 —2195.943 
436.264 266.071 -1061.362 459.522 —2239.275 
441.970 272.251 -1045.672 475.212 -—2283.188 
447.476 278.199 -1029.982 490.902 -2327.662 
452.795 283.931 -1014.292 506.592 —-2372.677 


AH AG; 
—1520.884 -1433.824 
-—1520.881 -1433.283 
-1519.829 -1404.195 
-1518.038 -1384.095 
-1516.900 -1384.095 
—1516.062 -1375.644 
-1513.010 -1347.842 
—1509.784 -1320.568 
=1506.559: = 1295758 
—1503.431 -1267.347 
—1500.447 -—1241.276 
—1497.625 -1215.497 
—1502.967 -1189.730 
—1499.420 -1163.771 
-1495.965 -1138.082 
492/619 el 2637, 
-—1489.402 -1087.410 
—1486.330 -1062.381 
—1483.421 -—1037.527 
—1480.684 -1012.831 
-1506.393 -987.384 
—1503.819 -—961.497 
—1503.431 — 957.624 
— 1398.831 — 957.624 
—1396.398 -939.941 
=t393.007  —919,257 
=O OOsiO9 en O9G,004 
—1388.004 —878.248 
—1385.271 =—897.912 
-1382.570 -—837.680 
-—1379.900  -817.548 
=lori.2oo. —79rold 
—1374.647  -777.564 


143.758 


log Ky 
[ = 


251.200 
249.557 
183.369 
153.825 


153.825 
143.713 
117.340 
98.542 
84.474 
73.555 
64.838 
MAS, 
51.788 
46.761 
42.462 
38.745 
35.500 
32.643 
30.108 
27.845 
25.788 
23.916 
23.651 


23.651 
22.317 
20.877 
19.560 
18.350 
17.236 
16.206 
15%252 
14.365 
13.539 


| 
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223.637 TRITITANIUM PENTOXIDE Ti305 


Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] OO) i kJ / mol <== [a] 


SOL-A 298.15 154.808 129.369 129.369 -2459.146 0.000 -2497.717 -—2459.146 -2317.294 405.980 
300.00 155.477 130.329 129.372 -2458.859 0.287 -2497.958 -—2459.134 -2316.413 403.323 
400.00 182.841 179!219 135.851 -2441.799 17.347 -2513.486 -2457.268 -2269.062 296.309 
450.00 190.025 201.212 141.907 -2432.459 26.687 -2523.004 -2455.739 -2245.626 260.665 

29.473 13.263 

SOL-B 450.00 181.586 230.685 141.907 -2419.196 39.950 -2523.004 -2442.476 -2245.626 260.665 
500.00 184.096 249.947 151.763 -2410.054 49.092 -2535.027 -2441.272 -2223.818 232.321 
600.00 16S fee 283.955 171.034 -2391.393 67.753 -2561.766 —2438.866 -—2180.553 189.834 
700.00 194.138 313.485 189.320 -2372.231 86.915 -2591.670 -—2436.457 -2137.692 LOOPoIh 
800.00 199.158 339.736 206.511 -2352.566 106.580 -2624.355 -2434.048 -2095.176 136.801 
900.00 204.179 363.483 222.653 -2332.399 126.747 -2659.534 -2431.635 -2052.961 119.151 

1000.00 209.200 385.256 237.840 -2311.730 147.416 -2696.986 -—2429.205 -2011.017 105.045 
1100.00 214.221 405.480 252.169 -2290.559 168.587 -2736.532 -—2426.723 -1969.317 93.515 
1200.00 219.242 424.285 265.735 -—2268.886 190.260 -2778.028 -—2436.156 -1927.490 83.901 
1300.00 224.262 442032 278.620 -—2246.711 212.4385 -2821.352 -—2431.898 -1885.272 Tool 
1400.00 229.283 458.835 290.898 -—2224.033 235.113 -2866.403 —2427.402 -1843.391 68.778 
1500.00 234304 474825 302.631 -—2200.854 258.292 -2913.092 —2422.679 -1801.840 62.746 
1600.00 239.325 490.107 313.874 —-2177.173 281.973 -2961.344 —2417.748 -1760.610 57.478 
1700.00 244346 504.767 324.675 —-—2152.989 306.157 -3011.093 —2412627 -1719.695 52.840 
1800.00 249.366 518.875 335.074 -—2128.303 330.843 -3062.279 —2407.335 -1679.086 48.726 
1900.00 254387 532.493 345.108 -—2103.116 356.030 -3114.852 —2401.883 -1638.776 45.053 
2000.00 259.408 545.669 354.809 -2077.426 381.720 -3168.763 —2438.675 -1597.422 41.720 
2050.00 261.918 552.105 359.542 -2064.393 394.753 -3196.208 —2435.701 -1576.427 40.168 
83.680 171.544 
LIQ 2050.00 267.776 635.785 359.542 -1892.849 566.297 -3196.208 —2264.157 -1576.427 40.168 
2100.00 267.776 642.238 366.197 -1879.460 579.686 -3228.159 —2260.842 -1559.694 38.795 
2200.00 267.776 654.695 379.029 -1852.682 606.464 -3293.010 —2254.254 -1526.460 36.243 
2300.00 267.776 666.598 391.275 -1825.905 633.241 -3359.079 —2247.722 -1493.525 33.919 
2400.00 267.776 677.994 402.986 -1799.127 660.019 -3426.313 —2241.246 -—1460.873 31.795 
2500.00 267.776 688.925 414.207 -1772.350 686.796 -3494.663 —2234.824 —-1428.490 29.847 
2600.00 267.776 699.428 424.976  -1745.572 713.574 -3564.084 —2228.456 -1396.362 28.053 
2700.00 267.776 709.534 435.329 -1718.794 740.352 -3634.535 —2222.141 -1364.478 26.397 
2800.00 267.776 719.272 445.297 -1692.017 767.129 -3705.978 —2215.877 -1332.828 24.864 
2900.00 267.776 728.669 454.908 -1665.239 793.907 -3778.378 —2209.663 -1301.400 23.441 
3000.00 267.776 737.747 464.185  -1638.462 820.684 -3851.701 —2203.497 -1270.186 22.116 


References 
Phase Int ES Cy 


SOL-A Jat Jat 
SOL-B Jal Jat 
LIQ Jat Jat 


1550 


Ti407 TETRATITANIUM HEPTAOXIDE 303.516 


Phase  T Cr S  -(G-H298)/T H H-H298 G AH; AG log Ky 
ie a (Kimen lel kJ / mol i. es 


SOL 298.15 208.488 198.740 198.740 -3404.521 0.000 -3463.775 -3404.521 -3213.016 562.907 
300.00 209.201 200.032 198.744 -3404.135 0.386 -3464.144 -3404.510 -3211.828 559.229 
400.00 239.910 264.774 207.362 -3381.556 22.965 -3487.466 -3402.687 -3147.813 411.062 
500.00 258.868 320.508 224.554 -3356.544 47.977 -3516.798 -3399.183 -3084.476 322.233 
600.00 271.153 368.865 244.668 -3330.003 74.518 -3551.322 -3394.840 -3021.933 263.083 
700.00 279.673 411.340 265.507 -3302.438 102.083 -3590.376 -3390.155 -2960.150 220.889 
800.00 285.957 449.114 286.140 -3274.142 130.379 -3633.433 —3385.423 -2899.044 189.288 
900.00 290.843 483.088 306.168 -3245.293 159.228 -3680.072 -—3380.815 -2838.526 164.744 

1000.00 294814 513.944 325.426 -3216.004 188.517 -3729.947 -3376.420 -2778.509 145.134 
1100.00 298.162 542.204 343.867 -3186.350 218.171 -3782.774 -—3372.271 -2718.921 ZO mat 
1200.00 301.074 568.275 361.495 -3156.386 248.135 -3838.315 —3384.373 -2659.223 115.753 
1300.00 303.669 592.478 378343 -3126.146 278.375 -—3896.367 -3378.621 -2599.028 104.430 
1400.00 306.031 615.070 394.454 -3095.659 308.862 -3956.757 -3372.977 -2539.272 94.741 
1500.00 308.216 636.259 409.876 -3064.946 339.575 -4019.334 -3367.479 -2479.914 86.358 
1600.00 310.265 656.217 424.654 -3034.021 370.500 -4083.968 -3362.165 -2420.918 79.035 
1700.00 312.208 675.085 438.836 -3002.896 401.625 -4150.541 -3357.073 -2362.247 72.583 
1800.00 314.066 692.984 452.462 -2971.582 432.939 -4218.952 —3352.236 -2303.868 66.857 
1900.00 315.857 710.013 465.573 -2940.085 464.436 -4289.109 -3347.677  -2245.751 61.740 
1950.00 316.731 718.228 471.946 -2924.271 480.250 -4324.816 -3402.091 -2216.461 ae is 
115.865 225.936 
LIQ 1950.00 368.192 834.093 471.946 -2698.335 706.186 -4324.816 -3176.155 -2216.461 59.372 
2000.00 368.192 843.415 481.117 -2679.925 724.596 -4366.755 -—3171.453 -—2191.913 57.247 
2100.00 368.192 861.379 498.800 -2643.106 761.415  -4452.002 -3162.108 -2143.166 53.308 
2200.00 368.192 878.507 515.673 -2606.287 798.234 -4539.003 -3152.843 -—2094.863 49.738 
2300.00 368.192 894.874 531.807 -2569.467 835.054 -4627.678 -—3143.657 -2046.979 46.488 
2400.00 368.192 910.544 547.264 -2532.648 871.873 -4717.954 -3134.548 -1999.493 43.518 
2500.00 368.192 925.574 562.098 -2495.829 908.692 -4809.765 -3125.516 -1952.384 40.793 
2600.00 368.192 940.015 576.357 -2459.010 945.511 -4903.049 -3116.559 -1905.636 38.285 
2700.00 368.192 953.911 590.085 -—2422.191 982.330 -4997.750 -3107.676 -1859.231 35.969 
2800.00 368.192 967.301 603.319 -—2385.371 1019.150 -5093.815 -3098.865 -1813.154 33.825 
2900.00 368.192 980.222 616.094 -2348.552 1055.969  -5191.195 -3090.124 -1767.390 31.834 
3000.00 368.192 992.704 628.441 -2311.733 1092.788 -5289.844 -3081.449 -1721.927 29.981 


References 


Phase lal oS Gs 


SOL Jat Jat 
LIQ Jat Jat 


99.332 


Phase if 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl i Ss 


GAS Jal 


| ie 


Jat 


TITANIUM CHLORIDE OXIDE (GAS) 


S —(G-H298)/T 


J/(K mol) 


263.668 
263.988 
279.363 
291.902 
302.461 
311.560 
319.542 
326.644 
333.038 
338.849 
344.174 
349.085 
353.643 
357.894 
361.876 
365.622 
369.157 
372.503 
375.681 


H H-H298 


G 


263.668 
263.669 
265.742 
269.759 
274.353 
279.033 
283.608 
288.003 
292.192 
296.173 
2991959 
303.547 
306.965 
310.220 
313.325 
316.293 
319.132 
321.854 
324.466 


[ 


— 244.346 0.000 
— 244.250 0.096 
— 238.898 5.448 
SEES They 1 OV) 
— 227.481 16.865 
SZ PETAR, 
=215:599 28.747 
—209.569 34.777 
-203.500 40.846 
-197.402 46.944 
—191.283 53.063 
Gon (me OO aO9 
-—178.996 65.350 
SUPE) NSN 
-166.665 77.681 
-160.486 83.860 
—154.302 90.044 
-148.112 96.234 
—141.918 102.428 


kJ / mol 


Ola dog 
— 323.447 
— 350.643 
— 379.226 
— 408.958 
— 439.669 
— 471.233 
— 503.548 
— 536.538 
—§70.137 
— 604.291 
— 638.958 
— 674.097 
— 709.676 
— 745.667 
— 782.043 
— 818.784 
— 855.868 
—893.279 


TiOCI(g] 

AH; AGy log Ky 

[ = 

—244346  -249.944 43.789 
-—244.355 -—249.979 43.525 
—244.811 — 251.783 32.879 
—245.203 -253.479 26.481 
—245.592 -—255.099 22.208 
-—246.026 -—256.650 19.151 
—246.540 -258.133 16.854 
—247.156 -—259.546 15.064 
—247.883 -260.885 13.627 
-—248.723  -262.146 12.448 
— 253.671 — 263.206 11.457 
—254.199 -—263.980 10.607 
—254.795  -264.710 9.876 
-—255.467 -—265.395 9.242 
—256.222  -—266.033 8.685 
-—257.069  -266.621 8.192 
—258.015 -267.156 Taf dS 
-—259.066 -267.635 7.358 
—274.357  -267.612 6.989 


1502 


TiOCI2[g] TITANIUM DICHLORIDE OXIDE (GAS) 134.785 
Phase‘ T Ce S  -(G-H298)/T H H-H298 G AH; AG, log K; 
Ke) (sv mol) if kJ / mol ib Atal 


GAS 298.15 71.957 = =321.010 321.010  -545.594 0.000 -641.303 -545.594  -—535.028 93.735 
300.00 72.042 321.455 321.011 —545.461 0.133  -641.897 -545.597 -534.962 93.145 
400.00 COMTI ITO 42128) 323,050 mee 00000 7.537 -675.149 -545.735 -—531.395 69.393 
500.00 77.954 359.886 329.426 -530.364 15.230 -710.307 -545.843 -527.797 55.139 
600.00 79.341 374.230 335.731 -522.494 23.100 -747.032 -545.973 -524.176 45.634 
700.00 80.249 386.534 342.130 -514512 31.082 -785.085 -546.167 —520.529 38.842 
800.00 80.873 397.293 348.367 -506.454 39.140 -824.288 -546.454 -—516.848 33.747 
900.00 81.318 406.845 354.344 -498343 47.251 —864.504 -546.852 —-—513.125 29.781 

1000.00 81.646 415.431 360.031 -490.194 55.400 -905.625 -547.370 -509.351 26.606 
1100.00 81.895 423.225 365.427 -482.016 63.578 -947.564 -548.006 -—505.519 24.005 
1200.00 82.087 430.359 370.545  -473.817 71.777 -990.248 -552.756 -—501.506 21.830 
1300.00 82.240 436.936 375.402 -465.600 79.994 -1033.617 -553.091 —497.222 WAS, 
1400.00 82.362 443.035 380.018  -457.370 88224 -1077.619 -553.497 -492.909 18.391 
1500.00 82.461 448.721 384.411 -—449.129 96.465 —-1122.210 -553.983  —488.565 17.013 
1600.00 82.543 454.046 388.598  -440.878 104.716 -1167.351 -554.556 -484.186 15.807 
1700.00 82:612 459.052 392597  -432620 112.974 —1213.009 =555.225  —479.768 14.741 
1800.00 82.670 463.775 396.421 —424.356 121.238 —1259.152 °—555.997.°" —475.307 13.793 
1900.00 82.719 468.247 400.085 -416.087 129.507 -1305.755 -556.877  -470.801 12.943 
2000.00 82.761 472.491 403.600 -407.813 137.781 -1352.794 -572.001 — 465.800 12.165 


References 
Phase A/S C, 


GAS Jal Jal 


82.878 


Phase If 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ad § 


GAS Jal 


= 


Jat 


TITANIUM FLUORIDE OXIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


250.677 
250.977 
265.559 
277.653 
287.944 
296.871 
304.737 
311.757 
318.091 
323.857 
329.147 
334.032 
338.568 
342.802 
346.770 
350.503 
354.028 
357.367 
360.537 


H H-H298 G 


250.677 
250.678 
252.637 
256.466 
260.876 
265.395 
269.831 
274.106 
278.193 
282.086 
285.791 
289.316 
292.674 
295.876 
298.934 
301.859 
304.660 
307.347 
309.928 


] 


[ kJ / mol 


— 433.044 0.000 -—507.783 
— 432.954 0.090  -508.247 
— 427.875 5.169 -—534.099 
—422.450 10.594 -561.277 
-—416.803 16.241 — 589.570 
—411.011 - 22.0833 -618.820 
-405.119 27.925 -648.908 
-399.158 33.886 -679.739 
= O9d140)) 39,098. = 11 2er 
—387.096 45.948  -743.339 
=391-016.  52:028%) —775.993 
-—374.913 58.131 — 809.155 
-—368.792 64.252 -842.787 
-362.656 70.388 -876.858 
-—356.508 76.536 -911.339 
-—350.349 82695  -946.204 
-—344.182 88.862  -981.433 
—338.007 95.037 -1017.004 
—331.826 101.218 -1052.900 


AH; AG; 
—433.044 —437.799 
—433.057 -437.828 
-— 433.659 —-439.323 
—434.146  —-—440.681 
—434.600 -—441.946 
— 435.082 —-—443.133 
—435.633 -—444.246 
— 436.279  —445.285 
— 437.033  -—446.247 
—437.896 —447.127 
—442.866 —-—447.805 
—443.415 -—448.195 
— 444 031 — 448.540 
— 444.721 — 448.838 
—445.496  —-—449.088 
— 446.361 — 449 287 
—447.326 -—449.431 
—448.395  —449.520 
—463.704 -—449.104 
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TiOF2[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Int PS 


GAS Jal 


= 


Jal 


TITANIUM DIFLUORIDE OXIDE (GAS) 


S 


J/(K mol) 


284.688 
285.077 
304.160 
320.151 
333.811 
345.683 
356.153 
365.503 
373.942 
381.626 
388.677 
395.188 
401.235 
406.878 
412.168 
417.145 
421.845 
426.295 
430.522 


—(G-H298)/T H H-H298 G 

hl kJ / mol 
284.688  -924.664 0.000 -1009.544 
284.690  -924.548 0.116 -1010.071 
287.246 -—917.898 6.766 -1039.563 
292.273 -910.725 13.939 -1070.800 
298.085 -903.229 21.435 -1103.515 
304.056 -895.525 29.139 -1137.503 
309.926 -887.683 36.981 -1172.605 
315.591  -879.744 44920 -1208.696 
921.011  =871.734 52.930 —1245.675 
326.178 -863.671 60.993 -1283.460 
331.096 -855.568 69.096 -1321.980 
335.779  -847.433 77.231 -1361.177 
340.241  -839.273 85.391 -1401.002 
344.498 -831.093 93.571  -1441.410 
348.563 -822.897 101.767 -1482.366 
352.453 -814.686 109.978 -1523.834 
356.179 -806.465 118.199 -1565.785 
359.753 —798.233 126.431 -1608.194 
363.186 -—789.994 134.670 -1651.037 


AH; AG; 
-924.664 -909.327 
-924.679  -909.232 
=926,.318 ~ —903:976 
—925.7388  —898.592 
—926.079  —893.130 
-926.426 -887.612 
-926.829  -882.040 
-927.320 -876.413 
SSIS ts AO) Ae. 
-928.620 -864.974 
— 933.431 — 859.033 
— 933.821 — 852.818 
-934.280  -846.571 
—934.815 —840.287 
- 935.436 -833.966 
—936.151 — 827.603 
—936.968 —821.194 
— 937.891 - 814.738 
-953.057  -807.785 


101.876 


log Ky 
el 


159.310 
158.311 
118.047 
93.875 
77.154 
66.234 
5f.091 
50.866 
45.482 
41.074 
37.393 
34.267 
31.586 
29.261 
27.226 
25.429 
23.830 
22.399 
21.097 


settee 


ee 
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79.946 TITANIUM MONOSULFIDE TiS 


Phase T C, S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K] [—————_ J / (K mol) leat kJ / mol ie 


SOL 298.15 48.094 56.484 56.484 -271.960 0.000  -288.801 -271.960 -270.072 47.316 
300.00 48.108 56.782 56.485 -—271.871 0.089. —288.905 =271.960 -—270.061 47.022 
400.00 48.844 70.722 58.381 — 267.023 4.937 -295.312 -274.282  -269.329 35.171 
500.00 49.580 81.700 61-985") =262:102 9.858 -302.952 -275.964 -267.920 27.989 
600.00 50.317 90.805 66.051 —257.107 14.853 -311.590 -277.330 -266.175 23.173 
700.00 51.053 98.617 T0158," 2 = 252.0390 191921 -321.071 -278.443  -264.227 USA 
800.00 51.790 105.482 74.153 ~~ —246.897 25.063 —-331.282 -279632 —262.117 17.114 
900.00 52.526 111.624 77.981 —241.681 30.279 -342.143 -333.703 -258.698 15.014 

1000.00 53.262 Wille 81.628 -236.392 35.568 -353.588 -333.443 -250.378 13.078 
1100.00 53.999 122.308 85.097 -231.028 40.932 -365.567 -333.228 -242.083 11.496 
1200.00 54.735 127.038 88.398 -225.592 46.368  -—-378.037 -337.051 — 233.686 10.172 
1300.00 59.471 131.448 91.541 —220.081 51.879 -390.964 -336.381 — 225.099 9.045 
1400.00 56.208 135.586 94.541 -214.497 57.463 -404.318 -335.706 -216.564 8.080 
1500.00 56.944 139.489 97.409 -208.840 63.120  -418.073 -335.030 -208.078 7.246 
1600.00 57.681 143.188 100.155 -—203.109 68.851 —432.209 -334.361 — 199.636 6.517 
1700.00 58.417 146.706 102.791 -197.304 74.656 -446.705 -333.706 -191.236 5.876 
1800.00 59.153 150.066 105.3825. =191-425 » 80.535" °©=461.545 #=—333.072 ("—182.674 5.307 
1900.00 59.890 153.284 107.765  -185.473 86.487 -476.713 -332.463 -174.546 4.799 
2000.00 60.626 156.375 ~ 110.119 -179.447 92.513  -492.197 -346.013.. -—165.805 4.330 
2100.00 61.363 159.351 112.393 -173.348 98612  -507.984 -345.359 -156.811 3.900 
2200.00 62.099 162.222 114.593 -167.175 104.785  -524.064 -344.634 -147.849 3.510 


References 
Phase H/S Cy Remarks 


SOL Mi Mi4 Mit MPT= 2200. 
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TiS[g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 


References 
Phase és 


GAS Mit 


[ee 


Mit 


S 


J/(K mol) 


246.505 
246.714 
256.661 
264.606 
271.193 
276.809 
281.700 
286.031 
289.917 
293.439 
296.661 
299.629 
302.381 
304.946 
307.348 
309.606 
311.737 
313.755 
315.671 
317.494 
319.235 


TITANIUM MONOSULFIDE (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
246.505 330.536 0.000 257.040 
246.506 330.598 0.062 256.584 
247.852 334.060 3.524 231.395 
250.435 337.621 7.085 205.318 
253.362 341.235 10.699 178.519 
256.320 344.878 14.342 eZ 
259.193 348.542 18.006 123.181 
261.939 352.219 21.683 94.791 
264.546 BO ASSIA. 65.990 
267.015 359.602 29.066 36.819 
269.353 363.305 32.769 Tone 
271.570 367.013 36.477 — 22.505 
273.673 370.727 40.191 —52.607 
275.674 374.444 43.908 — 82.974 
277.579 378.166 47.630 — 113.590 
279.397 381.891 Sil Gtsis; — 144.439 
281.135 385.620 55.084  —-175.507 
282.799 389.351 58.815 — 206.783 
284.395 393.086 62.550 — 238.255 
285.929 396.824 66.288 — 269.914 
287.403 400.565 70.029 — 301.751 


AH; AG; 
330.536 Zoehog 
330.510 275.429 
326.801 257.378 
323.760 240.351 
321.012 223.935 
318.474 207.956 
315.806 192.347 
260.197 178.235 
258.855 169.200 
257.403 160.303 
251.846 151.663 
250.713 143.360 
249.518 135.147 
248.254 127.021 
246.913 118.982 
245.489 111.029 
243.973 103.163 
242.362 95.384 
226.520 88.137 
224.813 81.260 
223.106 74.464 


112.012 


Phase W 
[K] 


SOL-A 298.15 
300.00 
400.00 
420.00 


SOL-B 420.00 
500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 


References 


Phase A eS 


SOL-A Mi1 
SOL-B Mit 


—=== 


C 


67.912 
68.124 
79.563 
81.851 


71.751 
73.471 
75.622 
THE 
79.923 
82.073 
84.224 


S 


J/(K mol) 


78.366 
78.787 
99.952 
103.889 
0.000 
103.889 
116.545 
130.130 
141.949 
152.474 
162.012 
170.770 


TITANIUM DISULFIDE 


—(G-H298)/T H H-H298 G 

i I kJ / mol 

78.366 -407.103 0.000  -430.468 
78.368 —406.977 0.126  -430.613 
81.176 -—399.593 7.510 -439.573 
82.164 -397.979 9.124 -441.612 

0.000 

82.164 —397.979 9.124 —441.612 
86.678 —392.170 14.933 — 450.442 
92.817 -384.715 22.388  -462.793 
99.009 -377.045 30.058 -476.410 
105.046 — 369.161 37.942 — 491.140 
110.854 -361.061 46.042 -506.871 
116.413 —352.746 54.357 — 523.516 


AH; AG; 
-407.103  -402.182 
-407.108  -402.152 
-411.475  -400.313 
—411.620 -399.752 
-—411.620 -—399.752 
-414.557 —397.229 
- 417.039 —-393.511 
— 418.861 — 389.442 
—420.667 -385.118 
— 528.061 — 378.258 
-526.610 -361.691 


LoS 


Tl 


Phase nf 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
507.00 


SOL-B 507.00 
577.00 


LIQ 577.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1744.00 


References 


Phase nt HS 


SOL-A Hu1 
SOL-B Hu1 
LIQ Hu1 


Cp 


26.315 
26.319 
27.440 
29.460 
29.618 


32.010 
32.680 


29.706 
29.706 
29.706 
29.706 
29.706 
29.706 
29.706 
29.706 
29.706 
29.706 
29.706 
29.706 
29.706 
29.706 


G, 


Hu1 
Hu1 
Hu1 


S 


J/(K mol) 


64.183 
64.345 
72.036 
78.367 
TREAT 
0.744 
TAeyley2) 
83.703 
CATS 
90.882 
92.043 
96.622 
100.589 
104.088 
107.218 
110.049 
112.634 
115.0114 
117.213 
119.262 
121.180 
122.981 
123.740 


Remarks 


Hu1 


BPT= 1744., L= 164.08 kJ 


THALLIUM 
—~(G-H298)/T H H-H298 G 

il kJ / mol 
64.183 0.000 0.000 -19.136 
64.183 0.049 0.049 19.255 
65.224 2725 2725 26.090 
67.236 5.565 5.565 —33.618 
67.392 5.772 5.772 34.168 

0.377 
67.392 6.149 6.149 -34.168 
69.122 8.413 8.413 39.883 
4.142 

69.122 12.555 12.555 -39.883 
69.978 13.239 13.239 -41.987 
73.466 16.209 16.209 -51.426 
76.614 19.180 19.180 61.291 
79.476 oo161 22451  -71.528 
82.096 25.121 25.121 -82.096 
84.511 28.092 28.092  -92.962 
86.748 31.062 31.062 -104,098 
88.832 34.083 34.083 -115.482 
90.782 37.004 37.004 -127.094 
92.613 39.974 39.974 -138.919 
94.339 42.945 42.945 -150.942 
95.971 45.916 45.916 -163.151 
96.662 47.223 47.223 - 168.579 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


204.383 


log Ky 


204.383 THALLIUM (GAS) TI[g] 

Phase al C; S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] =). (Ki mol) Il kJ / mol [ - 

GAS 298.15 20.786 180.963 180.963 180.958 0.000 127.004 180.958 146.140 -25.603 
300.00 20.786 181.091 180.963 180.996 0.038 126.669 180.948 145.924  -25.408 
400.00 20.786 187.071 181.779 183.075 Pale 108.247 180.350 134.336 -17.543 
500.00 20.786 191.709 183.318 185.154 4.196 89.299 179.588 122.917  -12.841 
600.00 20.786 195.499 185.042 187.232 6.274 69.933 173.994 111.920 -—9.743 
700.00 20.786 198.703 186.771 189.311 8.353 50.219 Se02 101.645 -7.585 
800.00 20.793 201.480 188.440 191.390 10.432 30.206 172.210 91.497 —5.974 
900.00 20.796 203.929 190.027 193.469 Wee) 9.933 171.319 81.462 — 4.728 
1000.00 20.811 206.120 191.529 195.549 14.591 — 10.571 170.428 aleoc> —3.736 
1100.00 20.848 208.105 192.947 197.632 16.674 — 31.284 169.540 61.678 — 2.929 
1200.00 20.913 209.922 194.287 199.720 18.762 —52.186 168.658 51.912 — 2.260 
1300.00 21.011 211.600 195.555 201.816 20.858 —73.263 167.783 42.218 — 1.696 
1400.00 21.143 213.161 196.757 203.923 22.965 —94.502 166.920 32.592 —1.216 
1500.00 P| esi) 214.626 197.900 206.046 25.088 — 115.892 166.071 23.027 —0.802 
1600.00 21.521 216.007 198.989 208.187 27.229 — 137.425 165.242 13.518 -0.441 
1700.00 21.768 217.319 200.029 210.351 29.393 — 159.092 164.436 4.060 -0.125 
1800.00 22.055 218.572 201.025 212.542 31.584 — 180.887 0.000 0.000 0.000 

References 

Phase Aas Cy 

GAS Hu1 Hu1 

343.302 THALLIUM ARSENATE TIAsO4 

Phase Ti Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) Wk kJ / mol ] [ - 

SOL 298.15 145.686 299.742 299.742 —948.555 0.000 -1037.923 -948.555 — 885.812 155.191 
300.00 146.253 300.645 299.745 —948.285 0.270 -1038.478 -948.488 — 885.423 154.166 
400.00 168.841 346.121 305.792 — 932.423 16.132 -1070.872 -943.751 — 865.062 112.966 
500.00 183.389 385.446 317.882 -—914.773 33.782 -1107.496 -937.626 — 846.078 88.389 
566.00 191.123 408.663 STE eis} -—902.409 46.146 -1133.712 -933.624 — 834.224 76.988 

References 

Phase H/S Cy 

Spl G1 G1 


] 


1560 


TIBr THALLIUM BROMIDE 284.287 

Phase li C, S —(G—H298)/T H H-H298 G AH; AG; log Kg 
[K ] (I rl) | JL kJ / mol [ - 

SOL 298.15 50.480 122.591 122.591 -—173.218 0.000 —209.769 -173.218 -— 167.942 29.423 
300.00 50.535 122.904 122.592 -173.125 0.093 —209.996 -173.243 — 167.909 29.236 
400.00 53.503 137.848 124.610 — 167.923 5.295 —223.062 -187.958 — 163.064 21.294 
500.00 56.471 150.106 128.518 -— 162.424 10.794 —237.477 -187.146 — 156.933 16.395 
600.00 59.440 160.664 133.015 — 156.628 16.590 —253.027 -190.883 — 150.722 oeiee 
700.00 62.408 170.050 137.647 — 150.536 22.682 —269.571 -189.629 — 144.124 10.755 
733.20 63.393 172.964 139.181 — 148.448 24.770 —275.265 -189.149 — 141.977 NOMS 

22.369 16.401 

LIQ 733.20 77.918 195.333 139.181 — 132.047 AN AA —275.265 -172.748 — 141.977 LOMAS: 
800.00 75.391 202.019 144.154 — 126.926 46.292 —288.541 -170.864 — 139.258 9.093 
900.00 71.609 210.680 151.078 -—119.576 53.642 —309.188 -168.363 — 135.461 7.862 
1000.00 67.827 218.029 157.416 — 112.604 60.614 — 330.634 -166.245 — 131.923 6.891 
1100.00 64.044 224.316 163.219 — 106.011 67.207 —352.759 -164.508 — 128.578 6.106 
1200.00 60.262 229.727 168.541 -99.795 73.423 —375.468 -163.153 — 125.374 5.457 

References 

Phase H/S Cy 

SOL Pa2 Pa2 

LIQ Pa2 Pa2 

TICI THALLIUM CHLORIDE 239.836 

Phase aly Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) lanl kJ / mol ] {[ - 

SOL 298.15 50.935 111.294 111.294 — 204.179 0.000 — 237.361 -204.179 -— 184.964 32.405 
300.00 50.970 111.610 111.295 — 204.085 0.094 — 237.568 -—204.165 — 184.845 32.184 
400.00 52.897 126.537 113.318 — 198.891 5.288 —249.506 -203.381 — 178.523 23.3iKo 
500.00 54.823 138.547 117.200 -— 193.505 10.674 —262.779 -202.621 -— 172.397 18.010 
600.00 56.749 148.713 121.626 -— 187.927 16.252 -—277.154 -206.533 — 166.171 14.466 
700.00 58.676 157.605 126.143 — 182.156 22.023 —292.479 -205.571 — 159.517 11.903 
704.00 58.753 157.940 126.323 — 181.921 22.258 -—293.110 -—205.529 — 159.254 11.816 

22.108 15.564 

LIQ 704.00 74.894 180.048 126.323 — 166.357 37.822 —293.110 -189.965 — 159.254 11.816 
800.00 74.894 189.622 133.357 — 159.167 45.012 —310.864 -187.406 — 155.233 10.136 
900.00 74.894 198.443 140.108 — 151.678 52.501 —330.276 -184.750 — 151.371 8.785 
1000.00 74.894 206.334 146.343 — 144.188 59.991 —350.522 -182.102 — 147.805 7.721 
1100.00 74.894 213.472 152.126 — 136.699 67.480 -—371.518 -179.460 — 144.503 6.862 
1200.00 74.894 219.989 157.514 — 129.209 74.970 —393.196 -176.823 — 141.441 6.157 

References 

Phase In HS Cy 

SOL Nb1,Pa2 Pa2 

LIQ Pa2 Pa2 


] 


] 


239.836 THALLIUM CHLORIDE (GAS) TICI[g] 

Phase T Ce S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] | SS Tare i) iI kJ / mol [ - 

GAS 298.15 36.243 256.254 256.254 —67.446 0.000 — 143.848 —67.446 —91.451 16.022 
300.00 36.258 256.478 256.255 —67.379 0.067 — 144.322 —67.459 —91.600 15.949 
400.00 36.756 266.987 257.684 —63.725 3.721 — 170.520 —68.214 — 99.537 12.998 
500.00 36.987 PIS \ PANT 260.397 — 60.036 7.410 — 197.645 -—69.152 -— 107.263 11.206 
600.00 SY We 281.972 263.447 —56.331 Wels — 225.514 —74.937 — 114.530 9.971 
700.00 37.187 287.699 266.513 —52.616 14.830 — 254.005 -—76.031 — 121.043 9.032 
800.00 37.236 292.668 269.479 — 48.894 18.552 — 283.029 -—77.133 — 127.398 8.318 
900.00 37.270 297.056 272.304 — 45.169 RPT E — 312.519 -—78.241 — 133.614 Walla 
1000.00 37.294 300.984 274.979 —41.441 26.005 — 342.425 -79.354 — 139.707 7.298 
1100.00 BY/ SNe 304.540 277.507 —37.710 29.736 —372.704 — 80.471 — 145.689 6.918 
1200.00 37.325 307.787 279.897 — 33.978 33.468 — 403.323 —81.592 — 151.568 6.598 
1300.00 37.336 S310), 7/745) 282.159 — 30.245 37.201 — 434.253 —82.716 -— 157.354 6.323 
1400.00 37.344 313.542 284.303 — 26.511 40.935 — 465.470 — 83.843 — 163.053 6.084 
1500.00 37.351 316.119 286.339 —22.776 44.670 — 496.955 — 84.973 — 168.671 5.874 

References 

Phase H/S Cy 

GAS Pa2 Pa2 

310.741 THALLIUM TRICHLORIDE TICI3 

Phase ly Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) [ kJ / mol ] [ - 

SOL 298.15 108.746 152.298 152.298 -—315.055 0.000 —360.463 -315.055 — 241.543 42.317 
300.00 108.993 152.971 152.300 — 314.854 0.201 -—360.745 -314.997 — 241.087 41.977 
400.00 122.382 186.160 156.735 — 303.285 11.770 —377.749 -311.304 —216.979 28.335 
500.00 135.771 214.907 165.552 — 290.377 24.678 —397.831 -306.594 — 193.922 20.259 

References 

Phase H/S Cy 

SOL Nb1/e S 


1562 


TI2Cl2[g] DITHALLIUM DICHLORIDE (GAS) 479.672 

Phase T & S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] SJ 7 (K mol) | IL kJ / mol [ - 

GAS 298.15 81.128 386.878 386.878 — 238.906 0.000 —354.254 -238.906 — 249.459 43.704 
300.00 81.152 387.380 386.880 — 238.756 0.150 —354.970 -238.916 — 249.525 43.446 
400.00 82.013 410.862 390.076 — 230.591 8.315 —394.936 -239.571 — 252.970 33.034 
500.00 82.413 429.211 396.135 — 222.368 16.538 —436.973 -—240.600 — 256.210 26.766 
600.00 82.631 444 257 402.939 —214.115 24.791 —480.669 -—251.328 — 258.701 22.522 
700.00 82.764 457.006 409.775 — 205.844 33.062 —525.749 -252.676 — 259.824 19.388 
800.00 82.851 468.063 416.385 — 197.563 41.343 —572.014 -—254.041 — 260.752 17.025 
900.00 82.911 477.826 422.680 — 189.275 49.631 —619.318 -255.420 — 261.508 15.178 
1000.00 82.955 486.564 428.639 — 180.982 57.924 —667.545 -—256.809 — 262.110 13.691 
1100.00 82.988 494.472 434.270 — 172.684 66.222 -—716.603 -—258.207 — 262.573 12.469 
1200.00 83.014 501.694 439.592 — 164.384 WA S22 —766.417 -259.612 — 262.908 11.444 
1300.00 83.035 508.339 444.628 — 156.082 82.824 —816.923 -261.024 — 263.125 10.572 
1400.00 83.052 514.494 449.402 — 147.777 91.129 —868.068 -—262.442 — 263.234 9.821 
1500.00 83.066 520.224 453.934 -— 139.471 99.435 -—919.807 -—263.866 — 263.241 9.167 

References 

Phase a tS C, 

GAS Pa2 Pa2 

TIF THALLIUM FLUORIDE 223.382 

Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] | TI a) Al kJ / mol ] [ - 

SOL-A 298.15 53.382 95.688 95.688 -— 324.678 0.000 —353.207 -324.678 — 303.840 53.231 
300.00 53.473 96.019 95.689 — 324.579 0.099 — 353.385 -324.657 — 303.710 52.881 
356.30 56.259 105.448 96.501 — 321.490 3.188 —359.061 -323.954 — 299.840 43.957 

0.940 0.335 

SOL-B 356.30 53.639 106.388 96.501 —321.155 3.523 —359.061 -323.619 — 299.840 43.957 
400.00 55.126 112.678 97.930 —318.779 5.899 —363.850 -323.139 —296.952 38.778 
500.00 58.533 125.345 102.181 — 313.096 11.582 —375.768 -321.979 — 290.538 30.352 
595.40 61.787 135.842 106.750 — 307.357 Wieoen — 388.237 -325.431 — 284.431 24.953 

Dorel 13.891 

LIQ 595.40 67.279 Som 106.750 — 293.466 Siecle —388.237 -311.540 — 284.431 24.953 
600.00 67.279 159.691 OMe — 293.156 Sik522 —388.970 -311.448 — 284.222 24.744 
700.00 67.279 170.062 115.419 — 286.428 38.250 —405.471 -309.466 —279.841 20.882 
800.00 67.279 179.046 122.824 —279.700 44.978 —422.937 -307.512 —275.743 18.004 
900.00 67.279 186.970 129.519 -— 272.972 51.706 —441.245 -305.579 — 271.888 15.780 
1000.00 67.279 194.058 135.625 — 266.245 58.433 —460.303 -303.662 — 268.247 14.012 
1100.00 67.279 200.471 141.233 — 259.517 65.161 —480.0385 -301.758 — 264.798 Woy 
1200.00 67.279 206.325 146.417 — 252.789 71.889 —500.379 -299.865 — 261.522 11.384 

References 

Phase Aes C, 

SOL-A Nb1/L2 Pa2 

SOL-B Pa2 Pa2 

LIQ Pa2 Pa2 


223.382 


Phase Ap 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al SS 


GAS Pa2 


Pa2 


THALLIUM FLUORIDE (GAS) 


S —(G—-H298)/T H H-H298 G 
J/(K mol) Tl kJ / mol 


244.585 244585 -185.853 0.000 -258.776 
244.799 244.585  -185.789 0.064  -259.229 
254.960 245.963 -182.254 3.599  -—284.238 
263.032 248.597 -178.635 F.2lOre=310.152 
269.:720 261.576 -174.967 10.886  =—336.799 
275.424 254.586 -171.266 14.587  -364.063 
280.397 257.508 ~-167.542 18.311 — 391.859 
284.804 260.301 - 163.800 22.053 -420.124 
288.762 262.952 -160.043 25.810 -448.805 
292.354 265.464 -156.275 29.578  -477.864 
295.642 267.844  -152.496 33.357 -507.266 
208:0/o) eee OMOn -148.707 37.146 -536.984 
301.489 272.243 -144908 40.945  -566.994 
304.116 274282 -141.101 44.752 -597.275 
306.578 276.224  -137.286 48567 -627.811 
308.896 278.078 -133.462 52.391 — 658.586 
6112087 — 279.852:  —129.631 56.2229 —689.586 
313.163 281.551 -125.790 60.063  -—720.800 
315.137 283.181 -121.942 63.911 Soe 0 


AHy AG; 
— 185.853 —-—209.408 
-—185.866  —209.554 
-186.615 —217.340 
=187,518° »—224,921 
=193.259 —232.050 
-—194.304 -—238.433 
—195.354  -244.665 
-196.406 -250.766 
— 197.461 — 256.750 
—199.0)l0smer = 202,026 
= 8 kere — 268.409 
-—200.626 —-—274.103 
-—201.680 -—279.716 
=202.7382 ~~ — 289.253 
—203.782  —290.720 
—204.830  -296.121 
— 369.531 = 29 0mIn) 
—369.824 —292.023 
—370.148 —287.920 


1564 


TI2F2[g] 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ni S 


GAS Pa2 


[= 


Pa2 


DITHALLIUM DIFLUORIDE (GAS) 


J/(K mol) 


397.979 
358.465 
381.350 
399.413 
414.300 
426.948 
437.939 
447.655 
456.358 
464.241 
471.443 
478.074 
484.216 
489.938 
495.292 
500.324 
505.069 
509.560 


S —(G-H298)/T H H-H298 G 

iy kJ / mol 
307,980 519.795 0.000  -620.527 
357.981 -—513.650 0.145 -621.189 
361.088  —505.690 8.105 —658.230 
367.010  -497.593 16.202 -697.300 
373.688  -489.428 24.367  -738.008 
380.415  -481.222 32.573 -—780.086 
386.934 -472.991 40.804 -823.342 
393.151  -464.742 49.053 -867.631 
399.044 -456.481 57.314 -912.839 
404.619 -448.211 65.584 -958.876 
409.892 -439.933 73.862 -1005.665 
414.885  -431.649 82.146 -1053.145 
419.620 -423.361 90.434  -1101.264 
424.120 -415.068 98.727 -1149.975 
428.402 -406.771 107.024 -1199.239 
432.487  -398.472 115.323 -1249.022 
436.388 -390.169 123.626 -1299.294 
440.122 -381.864 131.931 -1350.028 
443.702  -373.557 140.238 -1401.198 


513.821 


AH AG; 
=513,/99) ——521e79) 
=§13.805  —521.841 
—514.411 — 524.433 
—515.359 -526.838 
—626.013  -—528.510 
=52/.290  —=520:826 
—528.614 -—528.954 
SSA 143.8) / 
OCI COME OCOWIZO 
—532.693  -—528.403 
—534.084  -—527.952 
—535.489  -—527.384 
—536.904 —526.708 
—538.329 —525.930 
-539.764 -—525.056 
—541.208 —524.093 
— 869.971 -512.341 
—869.932 -—492.474 
—869.969 -—472.607 


446.763 


log Ky 


331.288 
Phase il 
[K] 
SOL-A 298.15 
300.00 
400.00 
451.00 
SOL-B 451.00 
500.00 
600.00 
700.00 
714.80 
LIQ 714.80 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
References 
Phase n7s 
SOL-A Tk1,Nb1 
SOL-B Pa2 


LIQ Pa2 


(= 


THALLIUM IODIDE 
S —(G-H298)/T H H-H298 G 
J/(K mol) lee kJ / mol 
127.696 127.696 -123.846 0.000 -161.918 
128.021 127.697  -123.749 0.097 -162.155 
143.324 129.774 -118.426 5.420 -175.756 
149.837 131.681 = to.000 8.188  -—183.234 
2.022 0.912 
151.859 131.681 -114.746 9.100  -183.234 
157.501 133.938 -112.064 11.782  -190.815 
168.105 138.7638 -106.241 17.605 -207.104 
177.800 143.657 -99.946 23.900 -224.406 
179.173 144.378 -98.974 24.872  -227.047 
20.575 14.707 
199.748 144.378 -84.267 39.579 -227.047 
207.852 150.714 -78.136 45.710 -244.418 
216.328 ~— 157.543 -70.939 52.907 -265.635 
223.911 163.807 -63.743 60.103  -287.653 
230.769 169.588 -56.546 67.300 -310.393 
237.031 174.951 -49.350 74.496  -333.788 


AH; AG; 
-—123.846 —-125.469 
-123.848  -—125.479 
—132.020 -125.723 
-—132.733 -124.877 
— 131.821 — 124.877 
=152.596 = 1225185 
—156.322 -—115.933 
—154.879 —109.310 
-154.626 -108.349 
—139.919 —108:349 
—137.925 —-104.700 
—135.590 -100.687 
— 133.258 — 96.934 
— 130.929 —93.415 
— 128.604 — 90.107 


1565 


1566 


TIl[g] THALLIUM IODIDE (GAS) 331.288 

Phase T Cp S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K] | — JIN Us inne) It kJ / mol ] [ - 

GAS 298.15 37.206 276.458 276.459 7.100 0.000 —75.326 7.100 — 38.876 6.811 
300.00 37.224 276.689 276.459 7.169 0.069 — 75,838 7.070 -—39.161 6.819 
400.00 37.834 287.493 277.928 10.926 3.826 — 104.071 — 2.668 —54.039 7.057 
500.00 38.116 295.970 280.719 14.725 7.625 — 133.260 — 25.807 — 64.630 6.752 
600.00 38.270 302.934 283.859 18.545 11.445 — 163.215 -— 31.536 -—72.044 6.272 
700.00 38.362 308.841 287.016 PMT 15.277 — 193.811 — 32.556 —78.715 5.874 
800.00 38.422 313.967 290.072 26.217 19.117 —224.957 -33.573 — 85.240 5.566 
900.00 38.463 318.495 292.983 30.061 22.961 — 256.585 — 34,589 —91.637 5.318 
1000.00 38.493 322.550 295.741 33.909 26.809 — 288.641 — 35.606 -97.921 Baltes 
1100.00 Coolio 326.219 298.347 37.759 30.659 —321.082 -36.623 — 104.104 4.943 
1200.00 38.531 329.571 300.812 41.612 34.512 —353.874 -37.642 -—110.193 4.797 
1300.00 38.544 332.656 303.144 45.465 38.365 —386.987 -38.663 -116.198 4.669 
1400.00 38.554 SSSOS 305.355 49.320 42.220 — 420.398 — 39.686 — 122.124 4.556 
1500.00 38.563 338.173 307.456 53.176 46.076 — 454.083 — 40.711 -—127.977 4.457 
1600.00 38.569 340.662 309.454 57.033 49.933 -—488.027 -41.738 — 133.761 4.367 

References 

Phase H/S Cy 

GAS Nb1/Tk1,e Tkt,e 

TI20 THALLIUM OXIDE 424.766 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 

[K] Pad (Kimo) Pa kJ / mol ] [ - 

SOL 298.15 78.865 145.185 145.185 — 169.034 0.000 —212.321 -169.034 — 143.466 PA 
300.00 78.934 145.673 145.186 — 168.888 0.146 -—212.590 -169.013 — 143.308 24.952 
400.00 82.096 168.837 148.323 — 160.828 8.206 —228.363 -167.791 — 134.922 17.619 
500.00 84.651 187.437 154.346 — 152.488 16.546 —246.207 -166.661 — 126.840 13.251 
600.00 86.967 203.078 161.198 -— 143.906 25.128 —265.753 -175.005 -— 118.466 10.313 
700.00 89.171 216.650 168.171 -— 135.099 33.935 —286.754 -173.766 — 109.138 8.144 
800.00 91.314 228.698 174.998 — 126.074 42.960 —309.032 -172.351 — 100.000 6.529 
852.00 92.414 234.483 178.453 — 121.297 47.737 —321.076 -171.545 — 95.322 5.844 

35.407 30.167 

LIQ 852.00 TMilee/alko 269.890 178.453 —91.130 77.904 —321.076 -141.378 —95.322 5.844 
900.00 Halal eral 276.013 183.495 —85.768 83.266 —334.179 -139.689 -—92.774 5.384 
1000.00 Wile} 287.783 193.345 —74.596 94.438 —362.379 -136.190 —87.749 4.584 

References 

Phase inl AS Cy 

SOL Pal Pal 

LIQ Pat Pat 


] 
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424.766 THALLIUM OXIDE (GAS) TI2O[g] 

Phase iT C, S —(G-H298)/T H H-H298 G AH; AG; log K; 

[K ] =) (Kmol) i eat! kJ / mol ] [ - ] 

GAS 298.15 S2miie 317.466 317.466 6.276 0.000 — 88.376 6.276 —19.522 3.420 

300.00 52.229 317.789 317.467 6.373 0.097 — 88.964 6.248 — 19.682 3.427 

400.00 54.337 333.141 319.546 11.714 5.438 — 121.542 4.752 — 28.101 3.670 

500.00 55.458 345.397 323.532 17.208 10.932 — 155.490 3.035 —36.123 3.774 

600.00 56.191 355.576 328.048 22.793 16.517 — 190.553 —8.306 — 43.266 3.767 

700.00 56.741 364.281 332.617 28.441 22.165 -226.556  -10.227 —48.940 3.652 

800.00 D/NIZ 371.888 337.061 34.138 27.862 —263.373  -12.140 — 54.340 3.548 

900.00 Bole 378.648 341.313 39.877 33.601 -—300.906  -14.044 —59.500 3.453 

1000.00 57.947 384.734 345.356 45.654 39.378 —339.080 -15.940 —64.449 3.366 
References 


Phase Aves Cy 


GAS Pa2 Pal 

456.765 DITHALLIUM TRIOXIDE TI203 

Phase if Cy S —(G-H298)/T H H-H298 G AH; AG; log kK; 
[K] [ === // (Xtina) let kJ / mol ] [> ag 


SOL 298.15 105.438 158.992 158.992 -—394.551 0.000 -—441.954 —-394.551 —311.936 54.650 
300.00 105.836 159.645 158.994  -394.356 0.195  -442.249 -394534  -311.423 54.224 
400.00 119.890 192.302 163.351 — 382.971 11.580 -459.891 -392.958 —283.928 37.077 
500.00 126.522 219.846 171.973 -370.614 23.937 -480.538 -390.872 -—256.909 26.839 
600.00 130.232 243.271 181.954 -357.761 36.790 -503.724 -398.104 -—229.810 20.007 
700.00 132.563 263.534 192.194 -344613 49.938 -529.087 -395.780  -201.943 15.069 
800.00 134.158 281.345 202.247 -331.273 63.278 -556.349 -393.386 -174.415 11.388 
900.00 135.327 297.217 211.934 -317.796 76.755 -585.291 -390.958 -147.189 8.543 
1000.00 136.229 311.524 221.189 -304.216 90.335 -615.740 -388.513 -120.235 6.280 


1100.00 136.959 324543 230.002 -290.556 103.995 -647.553 -386.057 — 93.526 4.44] 
1107.00 137.005 325.412 230.603 -289.597 104.954  -649.828 -385.885 — 91.665 4.325 
References 
Phase nl Ls Cy Remarks 


SOL Pat Pat Tk1 MPT= 1107. 
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TI2S THALLIUM SULFIDE 440.833 

Phase al) Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) kJ / mol [ - 

SOL 298.15 80.279 158.992 158.992 —94.977 0.000 -142.380  -94.977 —94.551 16.565 
300.00 80.333 159.489 158.994 — 94.828 0.149 -142.675 -94.968 -94.548 16.462 
400.00 83.262 183.000 162.179 — 86.649 8.328 -159.849 -96.722 —94.392 12.326 
500.00 86.190 201.894 168.292 -78.176 16.801 -179.123 -97.833 — 93.706 9.789 
600.00 89.119 217.867 175.257 —69.411 25.566  -—200.131  -107.989 —92.290 8.035 
700.00 92.048 231.825 182.361 -60.352 34625 -—222630 -108.182 — 89.654 6.690 
730.00 92.927 235.706 184.474 -57.578 37.399  -229.643 -108.182 — 88.859 6.358 

31.523 23.012 

LIQ 730.00 99.579 267.229 184.474 -34.566 60.411 —229.643 -85.170 — 88.859 6.358 
800.00 99.579 276.348 192.120 -27.595 67.382  -248.673 -84.726 — 89.235 5.826 
900.00 99.579 288.076 202.143 -17.637 77.340  -276.906  -136.916 — 88.681 5.147 
1000.00 99.579 298.568 211.270 -7.679 87.298  -306.247 -134.734 — 83.439 4.358 
1100.00 99.579 308.059 219.645 2.279 97.256 -336.586 -—132.560 —78.414 3.724 
1200.00 99.579 316.723 227.379 12.237 107.214 -367.832 -130.392 —73.588 3.203 
1300.00 99.579 324694 234.562 22.194 117.171 —399.908 -128.229 — 68.942 2.770 
1400.00 99.579 332.074 241.267 Cy eys WIAA —432.751 -126.071 — 64.462 2.405 

References 

Phase es) Cp 


SOL Mit 
LIQ Mit 


504.830 


Phase U 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
773.00 


SOL-B 773.00 
800.00 
900.00 
905.00 


LIQ 905.00 
1000.00 
1100.00 
1200.00 


References 


Phase mes 


SOL-A Nb1 
SOL-B Tk1 
LIQ Tk1 


—_——=—= 


Cp 


137.840 
138.072 
150.624 
163.176 
175.728 
188.280 
197.443 


197.443 
200.832 
213.384 
214.012 


205.016 
205.016 
205.016 
205.016 


S 


J/(K mol) 


230.538 
231.392 
272.832 
307.791 
338.651 
366.682 
385.806 
0.000 
385.806 
392.643 
417.022 
418.206 
26.352 
444 558 
465.023 
484.563 
502.402 


THALLIUM SULFATE 


—(G—H298)/T H H-H298 G 
ll kJ / mol 
230.538  -931.777 0.000  -1000.512 
230.541 -931.522 0.255 -1000.939 
236.107 -917.087 14690 -1026.220 
247.031 -901.397 30.380 -1055.292 
259.775 -884.452 47.325 -1087.642 
273.074 -866.251 65.526 -—1122.929 
282.825 -852.172 79.605 -1150.401 
0.000 
282.825  -852.172 79.605 -1150.401 
286.416 — 846.796 84.981 -1160.910 
299.586 -826.085 105.692 -1201.405 
300.239 -825.016 106.761 -1203.493 
23.849 
300.239 ~801.167 130.610 -1203.493 
314.937 —781.691 150.086  -1246.714 
329.484 -—761.189 170.588 -1294.209 
343.1614 -—740.688 191.089 -1343.570 


AH; AG; 
-931.777 -830.353 
—931.770 — 829.724 
— 933.211 —795.717 
—933.222  -—761.352 
—941.518 — 726.549 
-—939.078 -690.897 
-—936.630  -665.135 
—936.630  -665.135 
-—935.598  -655.669 
-—983.845 -619.786 
— 983.509 —617.765 
— 959.660 —617.765 
—954.152 — 582.155 
—948.452 — 545.232 
-942.838  -—508.825 


1569 


TI2SO04 


log K; 
[ = 


145.474 
144.468 
103.910 
79.538 
63.252 
51.595 
44.946 


44.946 
42.811] 
35.971 
35.656 


35.656 
30.409 
25.891 
22.149 


] 


1570 


TiSe THALLIUM SELENIDE 283.343 

Phase V C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] HN ite) I) I kJ / mol [ - 

SOL-A 298.15 49.915 ASeOint SE Sint —61.296 0.000 — 95.676 —61.296 —63.941 11.202 
300.00 49.957 115.620 WilS.ch 2 —61.204 0.092 — 95.890 -—61.299 —63.957 11.136 
400.00 50.836 130.157 117.288 —56.149 5.147 —108.211 —61.588 —64.807 8.463 
465.00 50.919 137.818 119.636 — 52.841 8.455 —116.927 —61.972 —65.303 7.336 

0.540 0.251 

SOL-B 465.00 51.463 138.358 119.636 — 52.590 8.706 — 116.927 —61.721 — 65.303 7.336 
500.00 51.463 142.093 121.079 — 50.789 10.507 — 121.835 —67.879 — 65.480 6.841 
600.00 51.463 151.476 125.387 — 45.643 15.653 — 136.528 -73.921 -— 64.621 5.626 
619.00 51.463 153.080 126.212 — 44.665 16.631 — 139.421 -74.175 — 64.322 5.428 

35.622 22.050 

LIQ 619.00 78.743 188.702 126.212 —22.615 38.681 — 139.421 -—52.125 - 64.322 5.428 
700.00 78.743 198.385 134.015 — 16.237 45.059 — 155.106 —51.000 —65.989 4.924 
800.00 78.743 208.900 142.733 -—8.362 52.934 -— 175.482 —49.611 — 68.225 4.455 

References 

Phase H/S Cy 

SOL-A Pa3 Pa3 

SOL-B Pa3 Pa3 

LIQ Pa3 Pa3 

TI2Se THALLIUM SELENIDE 487.727 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) lal kJ / mol ] [ - 

SOL 298.15 79.477 173.636 173.636 -—94.140 0.000 — 145.910 -—94.140 — 95.038 16.650 
300.00 79.538 174.128 173.638 ~ 93.993 0.147 — 146.231 -—94.137 -—95.044 16.549 
400.00 82.801 197.456 176.796 — 85.876 8.264 — 164.859 -—94.040 -— 95.365 12.453 
500.00 86.065 216.284 182.869 -77.433 16.707 —185.574 -100.088 — 95.601 9.987 
600.00 89.328 232.264 189.802 — 68.663 25.477 —208.021 -110.180 -—94.127 8.194 
663.00 91.384 241.283 194.271 —62.971 31.169 —222.941 -110.444 —92.427 7.282 

References 

Phase ll HS Cy Remarks 


SOL Mit 


Mit MPT= 663. 


536.367 THALLIUM TELLURIDE Tl2Te 

Phase if C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] JK mol) I kJ / mol [ - 

SOL-C 298.15 76.098 174.054 174.054 — 80.333 0.000 —132.227 -80.333 —79.198 13.875 
300.00 76.149 174.525 174.056 —80.192 0.141 —132.550  -80.337 -79.191 13.788 
400.00 78.868 196.804 177.075 -—72.441 7.892 --151.163  -80.624 —78.770 10.286 
500.00 81.588 214.696 182.866 —64.418 15.915 —171.766 -81.188 —78.249 8.175 
600.00 84.308 229.811 189.462 —56.124 24,209 -—194.010  -91.367 —77.080 6.710 
700.00 87.027 243.011 196.189 —47.557 32.776 -217.665  -92.090 —74.641 5.570 
726.00 87.734 246.198 197.923 — 45.285 35.048 —224.025 -109.767 —73.909 5.318 

References 

Phase H/S C, Remarks 

SOL-C Mit Mi1 Mi1 MIPS 725, |b 288} [kl 

168.934 THULIUM Tm 

Phase le Cy 3) —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) Ih kJ / mol ] [ - ] 

SOL 298.15 27.020 74.015 74.015 0.000 0.000 — 22.068 0.000 0.000 0.000 
300.00 27.030 74.182 74.016 0.050 0.050 — 22.205 0.000 0.000 0.000 
400.00 27.176 81.991 75.079 2.765 2.765 — 30.032 0.000 0.000 0.000 
500.00 PY fA \ 2 88.055 77.090 5.483 5.483 — 38.545 0.000 0.000 0.000 
600.00 27.549 93.041 79.345 8.217 8.217 — 47.607 0.000 0.000 0.000 
700.00 28.327 97.340 81.615 11.007 11.007 -—57.131 0.000 0.000 0.000 
800.00 29.604 101.200 83.826 13.899 13.899 — 67.060 0.000 0.000 0.000 
900.00 30.602 104.749 85.956 16.913 16.913 —77.360 0.000 0.000 0.000 
1000.00 31.463 108.018 88.001 20.017 20.017 — 88.001 0.000 0.000 0.000 
1100.00 CQ 278} 111.055 89.960 23.204 23.204 —98.956 0.000 0.000 0.000 
1200.00 33.049 113.897 91.838 26.471 26.471 — 110.205 0.000 0.000 0.000 
1300.00 33.800 116.572 93.639 29.813 29.813 — 121.730 0.000 0.000 0.000 
1400.00 34.534 119.104 95.368 33.230 33.230 — 133.515 0.000 0.000 0.000 
1500.00 35.254 121.511 97.031 36.720 36.720 — 145.547 0.000 0.000 0.000 
1600.00 35.965 123.809 98.633 40.281 40.281 — 157.813 0.000 0.000 0.000 
1700.00 36.668 126.010 100.180 43.912 43.912 -— 170.305 0.000 0.000 0.000 
1800.00 37.364 128.126 101.674 47.614 47.614 — 183.013 0.000 0.000 0.000 
1818.00 37.489 128.498 101.937 48.288 48.288 — 185.322 0.000 0.000 0.000 

9.263 16.841 

LIQ 1818.00 41.380 137.762 101.937 65.129 65.129 — 185.322 0.000 0.000 0.000 
1900.00 41.380 139.587 103.523 68.522 68.522 — 196.694 0.000 0.000 0.000 
2000.00 41.380 141.710 105.380 72.660 72.660 —210.760 0.000 0.000 0.000 
2100.00 41.380 143.729 107.158 76.798 76.798 — 225.033 0.000 0.000 0.000 
2200.00 41.380 145.654 108.865 80.936 80.936 — 239.503 0.000 0.000 0.000 
2217.00 41.380 145.972 109.148 81.639. 81.639 — 241.981 0.000 0.000 0.000 

References 

Phase H/S Cp Remarks 

SOL Hu1 Hu1 

LIQ Hu1 Hu1 Hu BPT= 2217., L= 190.69 kJ 


ove 


Tm{g] 


Phase TV 
[K] 


GAS 29849 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 


References 
Phase nfs 


GAS Hu1 


Hu1 


J/(K mol) 


190.113 
190.242 
196.222 
200.860 
204.650 
207.854 
210.630 
213.078 
215.268 
217.250 
219.060 
220.726 
222.270 
223.709 
225.058 
226.329 
227.531 
228.673 
229.761 
230.802 
231.800 


THULIUM (GAS) 


S  ~(G-H298)/T H H-H298 G 

ia kJ / mol 
190.113 232.212 0.000 175.530 
190.114 232.250 0.038 ~—S—175.178 
190.929 234.329 2117 155.840 
192.469 236.408 4196 135.978 
194.193 238.486 6.274 115.696 
195.921 240.565 8.353 95.067 
197.590 242.644 10.432 74,140 
199.178 244.722 12.510 52.952 
200.679 246.801 14.589 31.533 
202.097 248.880 16.668 9.905 
203.436 250.960 18.748 -11.911 
204.703 253.042 20.830 -33.902 
205.903 255.125 22913 -56.052 
207.043 257.211 24.999 -78.352 
208.127 259.302 27.090 += - 100.791 
209.161 261.398 29.186  -123.361 
210.148 263.501 31.289 146.055 
211.093 265.613 33.401 168.865 
212.000 267.735 35.523 -191.788 
212.870 269.868 37.656 -214.816 
213.708 272.014 39.802 -237.946 
214.516 274175 41.963 261.175 


232.761 


AH; AG; 
232.212 197.597 
232.200 197.383 
231.564 185.872 
230.925 174.523 
230.269 163.304 
229,558 152.198 
228.744 141.200 
227.809 130.313 
226.784 119.534 
225.676 108.862 
224.490 98.294 
223,228 87.828 
221.895 77.463 
220.492 67.195 
219.021 57.022 
217.486 46.944 
215.888 36.958 
197.091 27.829 
195.075 18.972 
193.070 10.217 
191.079 1.556 

0.000 0.000 


168.934 


log Ky 
[ = 


— 34.618 
— 34.367 
— 24.272 
— 18.232 
-— 14.217 
= lass 
=OAIIS 
-7.563 
—6.244 
=o, 
—4.279 
Sore, 
— 2.890 
— 2.340 
= 1,862 
— 1.442 
SOM 
—0.765 
—0.496 
—0.254 
—0.037 
0.000 


] 


1573 


408.646 THULIUM TRIBROMIDE (GAS) TmBr3{g] 
Phase il C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) | kJ / mol > [ - 
GAS 298.15 79.840 401.196 401.196 — 545.594 0.000 -—665.211 -—545.594 -—575.071 100.750 
300.00 79.879 401.690 401.198 — 545.446 0.148 —665.953 -—545.706 —575.254 100.161 
400.00 81.268 424.889 404.351 — 537.379 8.215 —707.334 -592.077 —575.578 75.163 
500.00 81.916 443.101 410.345 —529.216 16.378 -—750.767 -—592.170 — 571.442 59.698 
600.00 82.272 458.070 417.089 —521.005 24.589 —795.847 -—592.271 — 567.288 49.387 
700.00 82.489 470.770 423.873 —512.766 32.828 — 842.305 -592.425 — 563.112 42.020 
800.00 82.634 481.795 430.440 —504.510 41.084 —889.946 -592.682 — 558.909 36.493 
900.00 82.735 491.534 436.697 -— 496.241 49.353 —938.622 -593.064 — 554.665 32.192 
1000.00 82.810 500.255 442.625 — 487.964 57.630 —988.219 -593.539 — 550.374 28.749 
1100.00 82.868 508.150 448.228 -— 479.680 65.914 -1038.645 -594.101 — 546.031 25.929 
1200.00 82.914 515.363 453.527 —471.391 74.203 -1089.826 -594.748 — 541.633 PAS Oy Ai 
1300.00 82.951 522.001 458.542 — 463.097 82.497 -1141.698  -595.475 — 537.178 21.584 
1400.00 82.983 528.150 463.297 — 454.800 90.794 -1194.210 -596.283 — 532.664 19.874 
1500.00 83.010 533.876 467.814 — 446.501 99.093 -1247.314 -597.168 — 528.089 18.390 
1600.00 83.033 539.234 472.112 —438.199 107.395 -1300.973 -598.131 — 523.453 17.089 
1700.00 83.055 544.268 476.210 —429.894 115.700 -1355.150 -599.170 —518.754 15.939 
1800.00 83.074 549.016 480.124 -— 421.588 124.006 -1409.817 -600.284 — 513.992 14.916 
1900.00 83.091 553.508 483.869 -—413.280 132.314 -1464.945 -618.611 — 508.400 13.977 
2000.00 83.107 SMa 487.458 -404.970 140.624 -1520.511 -620.174 — 502.559 Uck2s 
References 
Phase H/S Cy 
GAS Pa2 Pa2 
275.292 THULIUM TRICHLORIDE TmCl3 
Phase Tl C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) | kJ / mol he 
SOL 298.15 97.685 146.858 146.858 — 986.587 0.000 -1030.373 -—986.587 — 908.522 159.169 
300.00 97.724 147.463 146.860 — 986.406 0.181 -1030.645 -986.550 — 908.038 158.103 
400.00 99.506 175.833 150.716 —976.540 10.047 -1046.874 -984.600 — 882.162 115.198 
500.00 100.960 198.197 158.054 — 966.516 20.071 -1065.614 -982.649 —856.777 89.507 
600.00 102.285 216.722 166.332 — 956.353 30.234 -1086.386 -980.674 — 831.788 72.414 
700.00 103.549 232.585 174.690 — 946.061 40.526 -1108.870 -978.687 — 807.131 60.229 
800.00 104.780 246.493 182.814 — 935.644 50.943 -1132.838 -976.720 —782.757 51.109 
900.00 105.993 258.904 190.591 —925.105 61.482 -1158.119 -974.784 — 758.628 44.030 
1000.00 107.194 270.134 197.993 -—914.446 72.141 -1184.580 -972.840 -— 734.715 38.378 
1100.00 108.387 280.407 205.024 — 903.667 82.920 -1212.114 -970.879 -—710.997 33.762 
References 
Phase Hs Ca 


SOL Nbi/e 


] 


1574 


TmCl3{[g] 


Phase Th 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nd S 


GAS Pa2 


—_——— 


Pa2 


J/(K mol) 


374.126 
374.609 
397.423 
415.449 
430.313 
442.947 
453.927 
463.634 
472.332 
480.210 
487.409 
494.037 
500.177 
505.897 
511.251 
516.282 
521.027 
520.9117 


THULIUM TRICHLORIDE (GAS) 
S —(G—H298)/T H H-H298 G 

[ kJ / mol 
374.126  -665.674 0.000 -777.220 
374.127  -665.529 0.145 -777.912 
377.223  -657.594 8.080 -—816.563 
383.129 -649.514 16.160 -857.239 
389.791 -641.361 24313 -899.548 
396.505 -633.165 32.509 -943.227 
403.011 -624.941 40.733 -988.083 
409.218 -616.700 48.974 -1033.970 
415.102 -608.444 57.230 -1080.776 
420.669 -600.178 65.496 -1128.409 
425.935 ~=—591.905 73.769. =1176.795 
430.922 -583.624 82.050 -1225.872 
435.652 -575.338 90.336 -1275.587 
440.146 -567.048 98.626 -1325.894 
444.425 -558.753 106.921 -1376.754 
448.505 -550.454 115.220 -1428.133 
452.404  -542.153 123.521 -1480.001 
456.135  -533.848 131.826 -1532.330 
459.711  -525.540 140.134 -1585.096 


529.778 


AH; AG; 
—665.674 —-655.369 
-—665.674  —655.305 
-665.654 -651.851 
-665.648 -—648.402 
-665.682  -644.951 
— 665.791 — 641.488 
-666.018 -—638.002 
-666.379 -—634.480 
-666.839 -630.912 
— 667.391 -— 627.293 
-668.029 -623.620 
— 668.751 — 619389) 
-—669.554 -—616.103 
-670.435 -612.254 
—671.396  —608.345 
—672.434  —-—604.373 
-673.549 -600.337 
=09 1.0/0 a" —S9o472 
-—693.446 -—590.357 


215.202 


log Ky 
[ = 


114.818 
114.099 
85.123 
67.738 
56.148 
47.868 
41.657 
36.824 
32.955 
29.788 
27.145 
24.908 
22.987 
21.321 
19.860 
18.570 
17.421 
16.371 
15.419 


] 


225.929 


Phase 


SOL-A 


SOL-B 


LIQ 


, 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1326.00 


1326.00 
1400.00 
1431.00 


1431.00 
1500.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


a Ls 


Pa2 
Pa2 
Pa2 


Cp 


94.967 

95.079 

99.426 
102.055 
104.008 
105.641 
107.104 
108.468 
109.770 
111.032 
112.267 
113.483 
113.797 


97.843 
97.843 
97.843 


140.336 
140.336 


THULIUM TRIFLUORIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) | Al kJ / mol 


115.478 115.478 -1505.403 0.000 -1539.833 
116.066 115.480 —1505.227 0.176 -1540.047 
144.080 119.270 -1495.479 9:924 —1553.111 
166.567 126.555 -1485.397 20.006 -1568.680 
185.353 134.832 -1475.090 30.313 -1586.302 
201.512 143.230 -1464.606 40.797 -1605.664 
ZiOwallo 151.420 -1453.967 51.436 -1626.539 
228.409 159.282 -1443.188 62.215 -1648.757 
239.906 166.778 -1432.276 73.127 -—1672.181 
250.427 173.911 -1421.235 84168 -—1696.705 
260.141 180.697. -1410.070 95.333 -1722.240 
269.176 187.160 -1398.783 106.620 -1748.711 
271.426 188.790 -1395.828 109.575 -1755.739 
22.845 30.292 
294.271 188.790 -1365.536 139.867 -1755.739 
299.584 194.507 -1358.296 147.107 -1777.713 
301.727 196.807 -1355.262 150.141 -—1787.034 
20.175 28.870 
321.902 196.807 -1326.392 179.011 -1787.034 
328.510 202.715 -1316.709 188.694 -1809.475 


AH AGy 
—1505.403 -—1427.070 
-—1505.364 -1426.584 
—1503.151 -1400.653 
—1500.831 —1375.296 
-—1498.469 -—1350.410 
-1496.100 -—1325.921 
—1493.763 —-1301.770 
-—1491.469 -1277.909 
—1489.181 -1254.303 
—1486.887 -—1230.926 
-—1484.581 -1207.759 
—1482.256 -1184.784 
—1481.648 -1178.841 
—1451.356 -1178.841 
—1450.830 -1163.647 
—1450.625 —-1157.291 
—1421.755 —1157.291 
—1418.398 -1144.618 


1575 


TmF3 


log Ky 
[ = 


250.017 
248.390 
182.907 
143.676 
117.564 
98.941 
84.997 
74.168 
65.518 
58.452 
Soe 
47.605 
46.438 


46.438 
43.416 
42.244 


42.244 
39.859 


] 


1576 


TmF3{[g] 


Phase il 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al LS 


GAS Pa2 


= 


Pa2 


J/(K mol) 


339.369 
339.808 
360.880 
377.974 
392.296 
404.591 
415.348 
424.901 
433.489 
441.285 
448.421 
455.000 
461.101 
466.788 
472.114 
477.121 
481.845 
486.317 


THULIUM TRIFLUORIDE (GAS) 


S —(G—H298)/T H H-H298 G 

lie kJ / mol 
339.369 -1215.870 0.000 -1317.053 
339.370 -1215.739 0.131 -1317.681 
342.214 -1208.404 7.466 -1352.756 
347.711 -1200.739 15.131 -1389.725 
353.981 -1192.881 22.989 -1428.258 
360.353 -1184.904 30.966 -1468.117 
366.569 -1176.847 39.023 -1509.125 
372.530 -1168.736 47.1384 -—1551.147 
378.204 -1160.585 55.285 -1594.074 
383.589 -1152.405 63.465 -1637.818 
388.699 -1144.203 71.667 -1682.309 
393.549 -1135.984 79.886 -1727.484 
398.159 -1127.751 88.119 -1773.293 
402.547 -1119.508 96.362 -1819.690 
406.730 -1111.256 104.614 -1866.638 
410.725 -1102.997 112.873 -1914.103 
414.546 -1094.732 121.138 -1962.053 
418.207 -1086.462 129.408 -2010.463 
421.719 -1078.188 137.682 -2059.309 


490.561 


AH; AG; 
~1215.870 -1204.290 
~1215.876 -1204.218 
~1216.076 -1200.298 
~1216.173 -1196.341 
~1216.260 -1192.367 
~1216.398 -1188.375 
~1216.642 -1184.357 
-1217.016 -1180.299 
~1217.490 -1176.195 
~1218.057 -1172.039 
-1218.714 -1167.827 
~1219.457 -1163.557 
~1220.285 -1159.227 
~1221.197 -1154.834 
~1222.191 -1150.378 
~1223.266 -1145.857 
-1224.421 -1141.271 
~1242.793 -1135.852 
~1244.406 -1130.181 


220,929 


log K; 
[ = 


210.987 
209.673 
156.743 
124.981 
103.805 
88.678 
77.331 
68.503 
61.438 
55.655 
50.834 
46.752 
43.251 
40.215 
37.556 
35.208 
33.119 
31.227 
2g -om 


] 


549.648 


Phase 1p 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Int HS 


GAS Pa2 


Pa2 


S —(G-H298)/T 


J/(K mol) 


429.794 
430.297 
453.845 
472.225 
487.288 
500.046 
911.110 
520.877 
529.618 
537.529 
544.753 
551.400 
SOf000 
563.286 
568.648 
573.686 
578.436 
582.929 
587.193 


THULIUM TRIIODIDE (GAS) 


H H-H298 G 

| AI kJ / mol 
429.794 — 329.699 0.000 — 457.842 
429.795 —329.548 0.151 — 458.638 
433.001 — 321.361 8.338 — 502.899 
439.075 —313.124 16.575 — 549.236 
445.893 — 304.862 24.837 —597.235 
452.741 — 296.585 33.114 — 646.618 
459.361 — 288.299 41.400 —697.188 
465.664 — 280.007 49.692 —748.797 
471.630 -—271.711 57.988 — 801.329 
477.267 — 263.411 66.288 — 854.693 
482.594 — 255.109 74.590 —908.812 
487.634 — 246.804 82.895 — 963.624 
492.412 — 238.499 91.200 -1019.075 
496.948 — 230.191 99.508 -1075.121 
501.263 —221.883 107.816 -1131.720 
BO} <637/7 -213.574 116.125 -1188.840 
509.305 —205.264 124435 -1246.448 
513.063 -—196.953 132.746 -1304.518 
516.664 -188.641 141.058 -1363.026 


AHy AG; 
—329.699 —383.833 
-329.749 -—384.169 
—356.7385  —401.039 
— 423.506 —405.655 
—423.606 -—402.076 
—423.763  —398.477 
—424.027 -—394.848 
—424.420 -—391.178 
— 424.908 —387.459 
—425.488  —383.687 
—426.154 —379.858 
— 426.904 -375.970 
—427.735 -372.022 
—428.648 -—368.011 
—429.640  -363.937 
-— 430.710 -359.798 
—431.859 —355.594 
=450'222)7 350907 
-—451.823 -345.270 


TOE 


Tml3[g] 


log Ky 


1578 


Tm203 


Phase il 


I ae yee aan 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1680.00 


SOL-B 1680.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase nl S 


SOL-A Nb1 
SOL-B Pat 


Cp 


116.736 
116.898 
122.730 
125.670 
127.471 
128.734 
129.711 
130.521 
131.228 
131.867 
132.460 
133.021 
133.558 
134.078 
134.584 
134.982 


133.888 
133.888 
133.888 
133.888 
133.888 


S 


J/(K mol) 


139.746 
140.468 
175.007 
202.740 
225.823 
245.573 
262.829 
278.155 
291.944 
304.481 
315.981 
326.606 
336.484 
345.716 
354.385 
360.961 

0.772 
361.733 
363.318 
370.971 
378.210 
385.077 


DITHULIUM TRIOXIDE 


~(G-H298)/T H H-H298 G 

ie kJ / mol 
139.746 -1888.658 0.000 -1930.323 
139.748 -1888.442 0.216 -1930.582 
144.417 -1876.422 12.236 -1946.425 
153.401 -1863.988 24.670 -1965.358 
163.602 -1851.325 37.333 -1986.819 
173.935 -1838.512 50.146 -2010.412 
183.991 -1825.588 63.070 -2035.851 
193.618 -1812.575 76.083 -2062.914 
202.772 -1799.487 89.171 -2091.430 
211.457 -1786.332 102.326 -2121.261 
219.695 -1773.115 115.543 -2152.292 
227.516 -1759.841 128.817 -2184.428 
234.950 -1746.512 142.146 -2217.588 
242.030 -1733.130 155.528 -2251.703 
248.784 -1719.697 168.961 -2286.713 
253.971 -1708.914 179.744 -2315.329 

1.297 

253.971 -1707.617 181.041 -2315.329 
255.248 -1704.939 183.719 -2322.579 
261.466 -1691.550 197.108 -2359.297 
267.422 -1678.161 210.497 -2396.760 
273.134 -1664.773 223.885 -2434.927 


AH; AG; 
—1888.658 -1794.441 
—1888.623 -1793.857 
—1886.489 -1762.577 
—1884.080 -1731.875 
—1881.626 -1701.665 
-—1879.274 -—1671.860 
—1877.140 -1642.378 
—1875.263 -1613.148 
—1873.575 —1584.116 
=1872.058 =—1555:245 
~1870.698 -1526.505 
—1869.483 -1497.873 
—1868.408 -1469.328 
—1867.466 -—1440.856 
—1866.656 -1412.443 
—1866.100 -—1389.746 
—1864.803 -1389.746 
—1864.700 -1384.091 
—1864.288 -—1355.833 
-—1898.324 -1326.060 
—1898.855 —1295.927 


385.867 


log K; 
ee | 


314.379 
312.338 
230.169 
180.928 
148.143 
124.756 
107.236 
93.625 
82.746 
73.852 
66.447 
60.185 
54.821 
SOM7S 
46.112 
43.210 


43.210 
42.528 
39.345 
36.456 
33.846 


a 


238.029 


Phase 


SOL-A 


SOL-B 


SOL-C 


LIQ 


T 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
941.00 


941.00 
1000.00 
1048.00 


1048.00 
1100.00 
1200.00 
1300.00 
1400.00 
1405.00 


1405.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


J/(K mol) 


50.292 
50.463 
58.701 
65.569 
71.640 
77.236 
82.553 
87.717 
89.812 
2.966 
92.778 
95.389 
97.402 
4.539 
101.941 
103.795 
107.126 
110.190 
113.027 
113.164 
6.063 
W227 
122.362 
125.453 
128.358 
131.096 
133.686 
136.143 
138.481 
140.709 
142.839 
144.878 
146.834 
148.712 
150.520 
152.263 
153.944 
155.568 
Oe’) 
158.660 
160.134 
161.564 


URANIUM 
S  -(G-H298)/T a H-H298 G 

let kJ / mol 
50.292 0.000 0.000 -~14.994 
50.292 0.051 0.051 — 15.088 
51.402 2.920 2.920 -20.561 
53.566 6.002 6.002 — 26.783 
56.080 9.336 9.336 —33.648 
58.707 12.970 12.970 -41.095 
61.358 16.956 16.956 - 49.086 
64.001 21.345 21.345 -57.601 
65.080 23.274 23.274 -61.240 

2.791 
65.080 26.065 26.065 -61.240 
66.792 28.597 28.597 -66.792 
68.148 30.658 30.658 -71.419 

4.757 
68.148 35.415 35.415 ~71.419 
69.790 37.406 37.406 -76.769 
72.764 41.234 41,234 =87.0i7 
75.527 45.062 45.062 —98.185 
78.105 48.891 48.891  -109.347 
78.230 49.082 49.082 -109.913 

8.519 
78.230 57.601 57.601 -109.913 
80.927 62.152 62.152 -121.390 
83.614 66.943 66.943  -133.782 
86.161 71.734 71.734 -146.474 
88.582 76.524 76.524 -159.448 
90.889 81.315 81.315  -172.689 
93.091 86.106 86.106 -186.181 
95.197 90.896 90.896  -199.913 
97.215 95.687 95.687  -213.874 
99.153 100.478 100.478  -228.052 
101.016 105.268 105.268  -242.439 
102.810 110.059 110.059  -257.025 
104.540 114.850 114.850 -271.803 
106.209 119.640 119.640 -286.765 
107.823 124.431 124.431 -301.905 
109.385 129:2208) 129900 8-317, 015 
110.897 134.012 134.012  -332.691 
112.364 138.803 138.803 -348.327 
113.787 143.594 143.594  -364.118 
115.169 148.384 148.384  -380.058 
116.513 153.175 153.175 -396.143 
117.820 157.966 157.966  -412.369 


162.953 


AH; AG, 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1579 


1580 


U 
Phase T 
[K] 
LIQ 3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4402.00 
References 
Phase A AS 
SOL-A Hu 
SOL-B Hu 
SOL-C Hut 
LIQ Hu1 


—_——— 


Cy 


47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47.907 
47,907 
47.907 
47.907 


Cp 


Hu1 
Hu1 
Hu1 
Hu1 


J/(K mol) 


164.302 
165.615 
166.893 
168.137 
169.350 
170.533 
171.687 
172.815 
173.916 


URANIUM [continued] 


S  -(G-H298)/T H H-H298 G 

is kJ / mol 
119.092 162.757 162.757 - 428.732 
120.332 167.547 167.547 - 445.228 
121.541 172.338 172.338  -461.854 
122.719 177.129 177.129 -478.606 
123.870 181.919 181.919  -495.480 
124.994 186.710 186.710 -512.475 
126.092 191.501 191.501  -529.586 
127.165 196.291 196.291  -546.811 
128.215 201.082 201.082  -564.148 
128.236 201.178 201.178  -564.496 


173.938 


Remarks 


Hu1 


BPT= 4402., L= 464.11 kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


238.029 


[ 


log Kg 


] 


238.029 


Phase a 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


References 
Phase nes 


GAS Hu1 


Hu1 


S 


J/(K mol) 


199.787 
199.933 
206.811 
212.131 
216.425 
220.019 
223.130 
225.897 
228.418 
230.759 
232.967 
235.073 
237.097 
239.053 
240.952 
242.800 
244.602 
246.361 
248.078 
249.759 
251.402 
253.006 
254.571 
256.097 
257.585 
259.037 
260.453 
261.836 
263.186 
264.505 
265.794 
267.054 
268.287 
269.494 
270.677 
271.835 
272.970 
274.083 
275.174 
276.245 
PH AME 
278.329 
279.343 
280.339 
281.317 
282.279 
283.225 
284.155 
285.070 


URANIUM (GAS) 


—(G-H298)/T H H-H298 G 

kJ / mol 
199.787 523.000 0.000 463.434 
199.787 523.044 0.044 463.064 
200.723 525.435 2.435 442.711 
202.494 527.819 4.819 421.753 
204.469 530.173 TATE 400.318 
206.441 532.505 9.505 378.491 
208.337 534.835 11.835 356.331 
210.137 537.184 14.184 333.877 
211.841 539.577 16.577 311.159 
213.455 542.034 19.034 288.199 
214.990 5445573 9 21.573 265.012 
216.454 547.204 24.204 241.609 
217.857 549.936 26.936 218.000 
219.205 STI AS) 194.192 
220.505 Riis) SPAN 170.191 
221.763 558.764 35.764 146.003 
222.982 561.916 38.916 121.633 
224.166 565.169 42.169 97.084 
225.319 568.519 45.519 72.362 
226.443 571.964 48.964 47.470 
227.540 575.496 52.496 22.412 
228.613 S/n Sea Onl05 -—2.809 
229.662 582.782 59.782 — 28.188 
230.689 586.521 63.521 —53.722 
231.695 590.316 67.316 -—79.406 
232.681 594.162 71.162 -105.238 
233.647 598.057 75.057 -131.213 
234.596 601.997 78.997 -157.327 
235.526 605.979 82.979 -183.579 
236.440 610.001 87.001 — 209.964 
PASM seis 614.061 91.061 — 236.479 
238.219 618.157 95.157  -263.121 
239.085 622.288 99.288 -289.889 
239.937 626.453 103.453  -316.778 
240.774 630.649 107.649  -343.787 
241.598 634.876 111.876 -870.912 
242.409 639.132 116.132 -398.153 
243.207 643.417 120.417  -425.506 
243.992 647.728 124.728 -452.969 
244.766 652.066 129.066  -480.540 
245.528 656.429 133.429  -508.217 
246.279 660.816 137.816 -—535.999 
247.019 665.226 142.226  -563.882 
247.748 669.657 146.657 -591.866 
248.467 674.110 151.110 -619.949 
249.176 678.583 155.583 -648.129 
249.876 683.076 160.076  -676.405 
250.566 687.586 164.586  -704.774 
251.247 692.114 169.114  —733.235 


AH; AG, 
se) 
523.000 478.428 
522.993 478.152 
522.516 463.272 
521.817 448.536 
520.837 433.967 
519.535 419.587 
517.879 405.417 
515.839 391.477 
510.980 377.951 
504.629 364.968 
503.339 352.329 
502.142 339.794 
501.045 327.348 
490.620 315.582 
488.772 303.974 
487.030 292.478 
485.392 281.081 
483.855 269.773 
482.414 258.543 
481.067 247.383 
479.809 236.285 
478.627 225.243 
477.514 214.250 
476.462 203.303 
475.466 192.396 
474.522 181.527 
473.626 170.692 
472.775 159.888 
471.966 149.113 
471.198 138.364 
470.467 127.639 
469.773 116.936 
469.113 106.254 
468.487 95.591 
467.893 84.946 
467.329 74.316 
466.794 63.701 
466.288 53.100 
465.809 42.512 
465.356 31.935 
464.928 21.369 
464.524 10.813 
464.144 0.266 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1582 


UB2 URANIUM DIBORIDE 259.651 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (I (Rio) ] [ kJ / mol ] [ - 

SOL 298.15 55.769 Boy aye bbio22 — 161.502 0.000 —178.056 -161.502 — 159.585 27.959 
300.00 56.213 55.868 5515268 — 161.398 0.104 —178.159 -161.492 — 159.573 27.784 
400.00 TAA 74.429 57.952 — 154.911 6.591 —184.683 -160.602 — 159.056 20.771 
500.00 TENG 91.058 62.949 — 147.447 14.055 -—192.977  -159.682 — 158.781 16.588 
600.00 80.325 105.449 68.862 — 139.550 21.952 —202.819 -—159.080 — 158.664 13.813 
700.00 82.102 117.974 75.003 — 131.423 30.079 -—214.004 -158.897 — 158.615 11.836 
800.00 83.452 129.027 81.079 — 123.143 38.359 —226.365 -—159.169 — 158.561 10.353 
900.00 84.758 138.931 86.966 -— 114.733 46.769 —239.771 -159.913 — 158.446 9.196 
1000.00 86.224 147.935 92.619 — 106.186 55.316 —254.121 -163.543 — 158.058 8.256 
1100.00 87.963 156.232 98.030 -97.479 64.023 — 269.335 -—168.704 — 157.247 7.467 
1200.00 90.046 163.973 103.206 — 88.582 72.920 —285.349 -168.813 — 156.200 6.799 
1300.00 92.515 WANTS) 108.164 -79.457 82.045 —302.115 -—168.800 — 155.149 6.234 
1400.00 95.399 178.234 112.922 -70.065 91.437 —319.593 -168.615 — 154.104 5.750 
1500.00 98.718 184.927 117.501 -60.363 101.139 —337.753 -177.643 — 152.474 5.310 
1600.00 102.484 191.415 121.918 -—50.307 111.195 —356.571 -177.929 — 150.785 4.923 
1700.00 106.709 197.753 126.193 -39.851 121.651 -—376.031 -177.896 -— 149.088 4.581 
1800.00 111.398 203.983 130.342 -28.950 132.552 -—396.118 -177.495 — 147.403 4.278 
1900.00 116.557 210.142 134.381 -17.556 143.946 -—416.825 -176.675 — 145.752 4.007 
2000.00 122.190 216.262 138.322 -—5.622 155.880 — 438.146 -175.387 — 144.155 3.765 
2100.00 128.299 222.369 142.179 6.898 168.400 -—460.077 -173.583 — 142.636 3.548 
2200.00 134.889 228.488 145.963 Z0053imiicil. DOD -—482.620 —-171.213 —141.215 $15)! 
2300.00 141.959 234.638 149.684 33.892 195.394 —505.776 -168.227 — 139.916 3.178 

References 

Phase In oS Cp 

SOL Nb1 Ku1,Tk1,e 

UB4 URANIUM TETRABORIDE 281.273 

Phase V Cp S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) a kJ / mol ] [ - 

SOE 298.15 78.911 71.128 alei2s — 245.601 0.000 —266.808 -245.601 — 244.860 42.899 
300.00 79.480 71.618 AioO — 245.454 0.147 —266.940 -245.590 —244 856 42.633 
400.00 100.489 97.733 74.547 — 236.327 9.274 —275.420 -244.789 — 244.728 31.958 
500.00 We 77kS) 121.473 81.605 — 225.667 19.934 —286.404 -244.134 — 244.795 25.574 
600.00 119.235 142.549 90.041 —214.096 31.505 —299.625 -243.820 —244 962 21.326 
700.00 124.887 161.370 98.910 —201.879 43.722 —314.838 -243.857 — 245.154 18.294 
800.00 129.576 178.360 107.797 — 189.150 56.451 —331.838 -—244.246 — 245.317 16.018 
900.00 133.705 193.865 116.511 - 175.982 69.619 —350.461 -—244.996 — 245.410 14.243 
1000.00 137.486 208.150 124.970 -— 162.421 83.180 —370.571 -—248.536 — 245.235 12.810 
1100.00 141.040 221.422 133.142 — 148.493 97.108 —392.057 -253.537 — 244.650 11.617 
1200.00 144.440 233.841 141.022 -—134.218 111.383 —414.827 -253.446 — 243.846 10.614 

References 

Phase H/S C, 

SOL Ral e 


] 


] 


367.761 URANIUM DODECABORIDE UB12 
Phase ile C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
ee nel) 1 | kJ / mol ee 
SOL 298.15 169.580 139.746 139.746 —396.999 0.000 — 438.664 -396.999 -— 402.811 70.571 
300.00 WOKS 140.800 139.749 — 396.684 0.315 — 438.924 -396.987 — 402.847 70.142 
400.00 234.938 200.085 147.400 — 375.925 21.074 -—455.959 -395.474 — 405.004 52.888 
500.00 265.182 256.115 163.636 —350.759 46.240 —478.817 -—394.157 — 407.556 42.577 
600.00 282.310 306.107 183.299 — 323.314 73.685 -—506.978 -393.814 — 410.285 35.718 
700.00 293.246 350.502 204.075 —294.500 102.499 —539.852 -394.494 — 412.990 30.818 
800.00 300.881 390.185 224.903 —264.773 132.226 —576.922 -396.150 — 415.531 ALAR} 
900.00 306.598 425.969 245.289 —234.387 162.612 —617.759 -398.739 — 417.808 24.249 
1000.00 311.122 458.514 265.009 —203.493 193.506 —662.008 -404.646 — 419.583 21.917 
1100.00 314.868 488.348 283.975 -172.188 224.811 —709.371 -412.510 — 420.688 19.977 
1200.00 318.084 515.887 302.168 -—140.537 256.462 —759.601 -415.754 — 421,291 18.338 
References 
Phase Inl # S Cy 
SOL Nb1/Ra1 e 
477.741 URANIUM TRIBROMIDE UBr3 
Phase " Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [——— bi el) tll kJ / mol ] [ - 
SOL 298.15 108.704 192.464 192.464 — 699.146 0.000 -—756.529 -699.146 —673.463 117.988 
300.00 108.752 OSsto 192.466 —698.945 0.201 -—756.886 -699.206 — 673.303 117.232 
400.00 111.389 224.784 196.763 — 687.938 11.208 -777.851 -742.790 — 655.566 85.608 
500.00 114.022 249.922 204.965 — 676.667 22.479 —801.628 -740.140 — 634.066 66.240 
600.00 116.653 270.944 214.256 — 665.133 34.013 —827.700 -—737.518 —613.099 53.375 
700.00 119.284 289.123 223.681 — 653.337 45.809 —855.723 -734.959 —592.566 44.218 
800.00 121.915 305.223 232.887 —641.277 57.869 —885.455 -732.506 —572.393 SECIS 
900.00 124.545 319.735 241.743 — 628.954 70.192 -916.715 -730.208 —552.518 32.067 
1000.00 127.176 332.993 250.215 — 616.368 82.778 -—949.361 -730.523 — 532.725 27.827 
43.932 43.932 
LIQ 1000.00 132.633 376.925 250.215 —572.4386 126.710 —949.361 -686.591 — 532.725 27.827 
1100.00 132.633 389.566 262.317 —559.172 139.974 —987.695 -687.795 —517.269 24.563 
1200.00 132.633 401.107 273.409 —545.909 153.237 -1027.237 -684.030 — 501.933 21.849 
1300.00 132.633 411.723 283.646 —532.646 166.500 -1067.886 -680.273 — 486.911 19.564 
1400.00 132.633 421.552 293.150 —519.383 179.763 -1109.556 -676.525 -—472.177 17.617 
1500.00 132.633 430.703 302.018 —506.119 193.027 -1152.174 -682.219 -— 457.105 15.918 
1600.00 132.633 439.263 310.332 —492.856 206.290 -1195.676 -679.450 — 442.188 14.436 
1700.00 132.633 447.304 318.155 —479.593 219.553 -1240.009 -676.690 — 427.443 13.134 
1800.00 132.633 454.885 325.542 —466.329 232.817 -1285.122 -673.936 -— 412.861 11.981 
References 
Phase inl os C, 
SOL Nb1 Pa2 
LIQ Rat e 


] 


1584 


] 


] 


UBr4 URANIUM TETRABROMIDE 557.645 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG log K; 
[K] J/(K mol) il kJ / mol [ = 
SOL 298.15 128.115 238.501 238.501 — 802.500 0.000 -873.609 -802.500 —767.852 134.524 
300.00 128.169 239.293 238.503 -802.263 0.237 -—874.051 -802.594 — 767.637 1383697) 
400.00 sis 276.569 243.566 -789.298 13.202 -899.926 -861.462 —743.732 97.121 
500.00 134.094 306.148 253.223 -776.0388 26.462  -929.112 -858.668 -—714.623 74.656 
600.00 137.069 330.859 264.158 -/762.479 40.021 -—960.995 -—855.881 — 686.076 59.728 
700.00 140.046 Soziale 275.246  -—748.624 53.876 -995.172 -853.130 —657.994 49.100 
792.00 142.787 369.671 285.218  -735.613 66.887 -1028.393 -850.667 -632.504 41.715 
61.280 48.534 
LIQ 792.00 171.544 430.951 285.218 -687.079 115.421 -1028.393 -802.133 — 632.504 41.715 
800.00 171.544 432.675 286.684 -685.707 116.793 -1031.847 -801.694 — 630.792 41.187 
900.00 171.544 452.880 304.050 -668.553 133.947 -1076.145 —-796.443 — 609.750 35.389 
1000.00 171.544 470.954 319.852 -651.398 151.102  -1122.352 -794.073 — 589.102 30.772 
1040.00 171.544 477.682 325.794 -644.537 157.963 -1141.326 -791.945 — 580.946 29.178 
References 
Phase H/S Cp Remarks 
SOL Nb1 Pa2 
LIQ Pa2 Pa2 Pa2 NBPT= 1040. 
UBr4{g] URANIUM TETRABROMIDE (GAS) 557.645 
Phase I Cp S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] J/(K mol) im kJ / mol ] [ - 
GAS 298.15 119.616 458.559 458.559 —593.300 0.000 =730.019 —593:300 — 624.262 109.368 
300.00 119.807 459.299 458.561 — 593.079 0.221 —730.868 -—593.410 — 624.454 108.727 
400.00 126.520 494 823 463.359 -580.714 12.586 -—778.644 -652.878 — 622.450 81.284 
500.00 129.629 523.428 472.607 -567.890 25.410 -829.603 -650.520 —615.115 64.261 
600.00 131.318 547.225 483.116  -554835 38.465 -883.170 -648.236 — 608.251 52.953 
700.00 1S2007, 567.551 493.762 -—541.648 51.652 -938.933 -646.154  -601.755 44.904 
800.00 132.999 585.268 504.117 -528.379 64.921 -996.593 -644366  -—595.539 38.885 
900.00 133.454 600.961 514.022 -515.055 78.245 -1055.920 -642.946  -—589.525 34.215 
1000.00 133.779 615.039 523.432 -501.692 91.608 -1116.732 -644.367 — 583.482 30.478 
1100.00 134.021 627.802 532.349 -488.302 104.998 -1178.884 -647.330 =O1-238 27.411 
1200.00 134.204 639.471 540.796 -474.890 118.410 -1242.256 -645.306  -570.956 24.853 
1300.00 134.348 650.219 548.806  -—461.462 131.838 -1306.747 -643.278 — 564.842 22.696 
1400.00 134.462 660.180 556.410 -448.022 145.278 -1372.273 -641.249 — 558.885 20.852 
1500.00 134.555 669.460 563.640  -—434.571 158.729 -1438.761 -648.653 — 552.466 19.239 
1600.00 134.631 678.147 570.528 -—421.111 172.189 -1506.146 -647.590 -—546.088 17.828 
1700.00 134.694 686.310 577.101 —407.645 185.655 -1574.372 -646.529 —§391777 16.585 
1800.00 134.747 694.011 583.385  -394.173 199.127 -1643.392 -645.474 -583.528 15.483 
1900.00 134.793 701.297 589.400 -—380.696 212.604  -1713.161 -644.424 -527.337 14.498 
2000.00 134.831 708.212 595.170 -367.214 226.086 -1783.639 -643.379 =[5y2| A012 13.612 
References 
Phase H/S Cr 
GAS Nb1/e re) 


1585 


637.549 URANIUM PENTABROMIDE UBr5 
Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] —— J (Kermol) It I kJ / mol ] [ - ] 
Salt 298.15 160.676 292.880 292.880 —810.859 0.000 —898.181 -810.859 —769.733 134.854 
300.00 160.815 293.874 292.883 — 810.562 0.297 —898.724 -810.963 —769.478 133.978 
400.00 166.963 341.034 299.271 —794.154 16.705 -930.568 -883.629 —740.465 96.695 
500.00 WNT 378.815 SH 4525) -777.214 33.645 —966.621 -879.001 —705.207 73.672 
References 
Phase inl HS Cp 
SOL Nb1 Nb1,e 
250.040 URANIUM MONOCARBIDE UC 
Phase ali Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] [ J/(K mol) I} ll kJ / mol ] [ - ] 
SOL 298.15 50.126 59.204 59.204 —97.906 0.000 —115.558 —97.906 —98.852 17.318 
300.00 50.265 59.514 59.205 —97.813 0.093 — 115.667 — 97.880 —98.858 Wie 
400.00 55.181 74.747 61.248 —92.507 5.399 — 122.405 —96.479 — 99.396 12.980 
500.00 57.564 87.342 65.245 — 86.858 11.048 — 130.529 — 95.243 — 100.273 10.475 
600.00 59.010 97.974 69.837 — 81.024 16.882 — 139.808 — 94.324 -— 101.372 8.825 
700.00 60.061 107.152 74.527 —75.068 22.838 — 150.075 —93.781 — 102.595 7.656 
800.00 60.942 Wika 2ei| 79.120 —69.017 28.889 — 161.202 — 93.640 — 103.868 6.782 
900.00 61.757 122.456 83.541 — 62.882 35.024 — 173.093 — 93.926 -— 105.134 6.102 
1000.00 62.564 129.005 87.765 —56.666 41.240 — 185.671 —97.082 — 106.180 5.546 
1100.00 63.394 135.007 91.791 — 50.369 47.537 ~198.876 -101.782 — 106.850 5.074 
1200.00 64.266 140.560 95.626 — 43.986 53.920 -212.657 -101.473 -— 107.324 4.672 
1300.00 65.192 145.740 99.284 -37.514 60.392 —226.975 -101.121 — 107.826 4.332 
1400.00 66.179 150.607 102.778 —30.946 66.960 —241.795 -100.710 — 108.357 4.043 
1500.00 67.235 155.208 106.121 — 24.276 73.630 —257.088 -109.661 -— 108.313 Oe 
1600.00 68.361 159.583 109.327 -17.496 80.410 —272.829 -110.056 -— 108.210 3.533 
1700.00 69.561 163.763 112.407 — 10.601 87.305 —288.998 -110.355 — 108.085 3.321 
1800.00 70.838 soy Ma ahe) IDS —3.582 94.324 —305.576 -110.547 -— 107.945 3.132 
1900.00 72.191 171.641 le2oo 3.569 101.475 —322.548 -110.622 — 107.798 2.964 
2000.00 73.624 175.380 120.997 10.859 108.765 -—339.900 -110.569 — 107.650 2.812 
2100.00 75.136 179.008 123.673 18.297 116.203 -—357.620 -110.382 -— 107.508 2.674 
2200.00 76.729 182.540 126.269 25.889 123.795 —375.698 -110.050 -— 107.378 2.549 
2300.00 78.402 185.987 128.791 Ce Hovis) “aS lcfete -—394.125 -109.564 — 107.267 2.436 
2400.00 80.158 189.361 131.245 41.572 139.478 -—412.893 -108.915 — 107.181 2.333 
2500.00 81.995 192.670 133.636 49.679 147.585 — 431.995 -108.095 -— 107.125 2.238 
2600.00 83.915 195.923 135.969 57.974 155.880 —451.425 -107.094 — 107.105 aloe 
2700.00 85.917 199.127 138.249 66.465 164.371 —471.178 -105.904 — 107.127 2.073 
2800.00 88.003 202.289 140.480 75.160 173.066 -~491.250 -104.518 — 107.197 2.000 
2900.00 90.172 205.415 142.665 84.068. 181.974 —511.685 -102.925 - 107.321 1.933 
3000.00 92.424 208.510 144.808 93.197 191.103 —532.331 -—101.117 -— 107.502 1.872 
References 
Phase nb fs Cp 
SOL Pa3 Pa3 
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UC1.94 


Phase I 


UG ee ee 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase Al ds 


SOL Pas 


Pa3 


S 


J/(K mol) 


71.044 

71.421 

90.099 
105.817 
E2712 
131.028 
141.485 
150.920 
159.535 
167.478 
174.860 
181.767 
188.268 
194.418 
200.260 
205.832 
211.163 


URANIUM 1.94—CARBIDE 


—(G—H298)/T H H—-H298 G 

kJ / mol 

71.044 — 87.027 0.000  -—108.209 
71.045 — 86.914 0.113 -—108.341 
73.542 — 80.404 6.623 -116.444 
78.469 -73.353 13.674 -—126.261 
84.175 —65.969 21.058  -137.532 
90.046 —§8.339 28.688 -—150.059 
95.834 -50.507 36.520 -163.694 
101.439 -42.494 44533 —-—178.322 
106.824 -34.316 52.711 — 193.851 
111.982 20:90 len Ol O40nn 1002017, 
116.918 -17.497 69.530 -227.328 
121.643 -8.866 78.161 — 245.163 
126.172 -0.092 86.935  -263.668 
130.519 8.822 95.849 -282.805 
134.696 17.875 104.902 -302.541 
138.718 27.066 114.093 -322.848 
142.596 36.393 123.420 -—343.700 


AH; AG; 
—O/ 02s, — 89.894 
— 86.996 SE) GZ 
— 85.366 -— 91.132 
- 83.979 —92.742 
— 82.995 — 94.594 
— 82.450 =96:576 
— 82.335 — 98.607 
= 82,605 9) —=100!627, 
— 85.841 — 102.422 
— 90.561 — 103.840 
—90.261 — 105.060 
-89.905  -106.307 
—89.478  -107.584 
-98.403 -108.289 
—98.765 —108.935 
= 99,020 ee 09:02 
SERS AOSTA 


261.330 


log Ky 


512.091 


Phase af 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase inl As) 


SOIL Pa3 


== 


Cy 


107.361 
107.721 
119.958 
125.424 
128.735 
131.465 
134.271 
137.468 
141.219 
145.620 
150.727 
156.576 
163.191 
170.587 
178.778 
187.770 
NOMeoTal 
208.185 
219.617 


S 


J/(K mol) 


137.779 
138.444 
171.382 
198.802 
221.979 
242.031 
259.766 
275.760 
290.433 
304.094 
316.978 
329.268 
341.109 
352.616 
363.883 
374.987 
385.993 
396.956 
407.921 


DIURANIUM TRICARBIDE 


~(G-H298)/T 4 H-H298 G 

[ kJ / mol 
137.779  -181.586 0.000 -222.665 
137.781. —181,087 0.199% 229.990 
142.189  -169.909 11.677. -238.461 
150.851  -157.610 23.976  -257.012 
160.825 -144.893 36.693  -278.081 
171.025  -131.882 49.704  -301.304 
181.030  -118.597 62.989  -326.410 
190.681  -105.015 76.571 -353.199 
199.932  -91.085 90.501  -381.518 
208.787  -76.749 104.837 411.252 
217.271 61.938 119.648  -442.311 
225.417 -46.579 135.007 -474.628 
233.260 -30.597 150.989 508.150 
240.835 -13.915 167.671 542.838 
248.174 3.547 185.133  -578.665 
255.308 21.868 203.454  -615.610 
262.263 41.128 222.714 -653.659 
269.064 61.409 242.995  -692.807 
275.732 82.792 264.378  -733.050 


AH; AG; 
-—181.586  -187.541 
—1G1.030) = — 18/0/79 
-178.906 -189.994 
—176.765 -—193.028 
-175.458  —-196.419 
=7eHOis0) Sai) elsy/ 
-175.508 —-—203.494 
-—176.802  -206.923 
=183.735 —209.636 
-—193.582 -211.944 
—193.164  —213.629 
—192.337  —215.364 
= 190:009 ee ciliealiog 
=207.918 =—21/7.904 
—207. 190 2182589 
-205.662 -—219.344 
-—203.245  -220.214 
—199.849 —-—221.245 
—195.389 —222.481 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1110.00 


LIQ 1110.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase AL S 


SOL Pa2 
LIQ Ral 


Cp 


102.521 
102.512 
103.265 
105.286 
107.806 
110.561 
113.442 
116.396 
rege 
122.423 
122.727 


129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 
129.704 


Pa2 


S 


J/(K mol) 


158.992 
159.626 
189.172 
212.418 
231.832 
248.655 
263.605 
217.137 
200-000 
301.077 
302.186 

41.840 
344.026 
354.137 
364.519 
374.131 
383.080 
391.451 
399.314 
406.728 
413.741 
420.394 


URANIUM TRICHLORIDE 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 
158.992 -861.904 0.000 -909.307 
158.994 -861.714 0.190 -909.602 
163.017 —851.442 10.462 =927.111 
170.652 — 841.021 20.883 — 947.230 
179.273 -830.369 31.535 -969.468 
188.009 -819.452 42.452 -993.510 
196.541 -808.253 53.651 -1019.137 
204.756 —796.761 65.143 -1046.184 
212.623 —784.972 76.932 -1074.527 
220.147 =112:881 89.023 -1104.066 
220.881 -771.656 90.248 -1107.082 

46.442 

220.881 —725.214 136.690 -1107.082 
230.501 -—713.540 148.364 -—1138.505 
240.416 —700.570 161.334 -1174.445 
249.628 —687.599 174.305 -1211.383 
258.230 -—674.629 187.275 -1249.249 
266.298  -661.659 200.245 -1287.980 
273.893 —648.688 213.216 -1327.522 
281.069 -635.718 226.186 -1367.828 
287.869 —622.747 239.157 -1408.855 
294.330 —609.777 252.127 -1450.564 


AH; AG; 
-—861.904 -794.530 
-861.860 -794.112 
—859.657 —/771.870 
-—857.674  -—750.156 
-—855.809 -728.829 
—854.042 -707.807 
—852.386 -687.030 
—850.872 -666.454 
-851.947 -645.872 
=e} =(e 24s), 1)17/ 
-854.016  —-623.055 
—807.574  —623.055 
— 804.428  -608.218 
—800.946 —592.009 
STW ATs) tayo (OloV/ 
-803.449 -559.766 
—800.964 -—543.602 
190409 0212593 
—1961024 —5ilile729 
= TSE — 496.002 
-791.129  —480.403 


344.387 


log K; 
Pesce) 


139.198 
138.267 
100.796 
78.368 
63.450 
52.817 
44.858 
38.680 
33.737 
29.685 
29.320 


29.320 
26.475 
23.787 
21.493 
19.493 
17.747 
16.211 
14.850 
13.636 
12.547 


379.840 


Phase VW 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
863.00 


LIQ 863.00 
900.00 
1000.00 


References 


Phase nl i S 


SOL Nbo1 
LIQ Pa2 


Cy 


121.854 
121.928 
125.978 
130.028 
134.077 
138.127 
142.176 
144.727 


159.943 
162.172 
168.197 


URANIUM TETRACHLORIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) I kJ / mol 


197.100 197.100 -1019.201 0.000 -1077.966 
197.854 197.102  -1018.976 0.225 —-1078.332 
233.485 201.933 -1006.580 12.621 -1099.974 
262.031 ZAVA89) ~~ ==993:7608" ) 25.421" 1124796 
280/096" 221,719" 9805759 = 386260 = 1152:232 
307.068 232.445 -966.964 52.237 -1181.912 
O2O1T. 242,962) = —952:949' | | 66:2529" = 1213571 
336.650 249.409 -943.912 75.289 -1234.441 
52.846 45.606 
389.496 249.409 -898.306 120.895 -1234.441 
396.256 255.307 -892.347 126.854 -1248.978 
413.655 270.282 -875.828 143.373 -1289.483 


AH;s AG, 
—1019.201 =929:927, 
—1019.152  -929.374 
-1016.560 -899.840 
11013993 O7.0-990 
-—1011.383 —842.596 
—1008.761 —814.672 
—1006.141 — 787.124 
-—1004.509  -769.940 

-—958.903 —769.940 
=957.379 ~~ — 761.870 
-—955.596 —740.207 


1589 


UCI4 


log K; 
gee 


162.919 
161.818 
117.507 
90.988 
73.355 
60.792 
51.394 
46.602 


46.602 
44.218 
38.664 


] 
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UCI4[g] URANIUM TETRACHLORIDE (GAS) 379.840 

Phase He (8 S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] | WI ino) [ kJ / mol ] [ - 

GAS 298.15 127.528 419.003 419.003 — 809.600 0.000 —934.526 -—809.600 — 786.487 137.789 
300.00 127.645 419.792 419.006 — 809.364 0.236 —935.302 -809.541 — 786.344 136.915 
400.00 131.754 457.160 424.073 —796.365 IS Asis —979.229 -806.344 -—779.095 * 101.739 
500.00 133.679 486.790 433.756 — 783.083 26.517 -1026.478 -803.286 -—772.640 80.717 
600.00 134.743 511.265 444.694 —769.657 39.943 -1076.416 -800.465 —766.780 66.754 
700.00 135.402 532.089 455.729 —756.147 53.453 -1128.610 -797.944 —761.370 56.814 
800.00 135.844 550.200 466.430 —742.584 67.016  -1182.744  -795.776 —756.298 49.381 
900.00 136.160 566.220 476.645 —728.983 80.617 -1238.581 -794.015 -—751.473 43.614 
1000.00 136.398 580.579 486.333 -715.354 94.246  -1295.933 -795.122 —746.656 39.001 
1100.00 136.585 593.588 495.501 -—701.705 107.895 -1354.651 -—797.788 —741.669 35.219 
1200.00 136.738 605.479 504.178 —688.038 121.562 -1414.613 -795.478 — 736.670 32.066 
1300.00 136.866 616.429 512.397 —674.358 135.242  -1475.716 -793.172 —731.863 29.407 
1400.00 136.976 626.576 520.195 —660.666 148.934  -1537.872 -790.870 -—727.233 PT ANKE 
1500.00 137.072 636.030 527.605 —646.963 162.637 -1601.008  -798.007 —722.161 25.148 
1600.00 NGY/. SS) 644.879 534.661 —633.252 176.348 -1665.058 -796.678 -717.148 23.412 
1700.00 137.239 653.197 541.392 —619.532 190.068 -1729.966 -795.355 -712.218 21.884 
1800.00 ease 661.043 547.823 —605.804 203.796 -1795.682 -794.038 -— 707.366 20.527 
1900.00 137.380 668.469 553.979 —592.070 217.530 -1862.161 -792.729 -— 702.586 19.315 
2000.00 137.444 675.517 559.881 —578.328 231.272 -1929.363 -791.429 — 697.876 18.227 
2100.00 137.506 682.225 565.549 —564.581 245.019  -1997.253 -790.137 — 693.230 17.243 
2200.00 137.564 688.623 570.999 —550.827 258.773 -2065.798 -788.854 — 688.645 16.351 

References 

Phase H/S Cy 

GAS Nb1 e 

UCI5 URANIUM PENTACHLORIDE 415.292 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) [ kJ / mol ] [ - 

SOL 298.15 144.580 242.701 242.701 -—1059.000 0.000  -1131.361 -—1059.000 — 950.061 166.447 
300.00 144.719 243.596 242.704 -—1058.732 0.268 -1131.811 -—1058.941 — 949.386 165.303 
400.00 150.867 286.125 248.461 -—1043.934 15.066 -1158.384 -—1055.679 —913.357 119.272 
500.00 155.616 CYA) S15) 259.522 -—1028.604 30.396 -1188.761 -—1052.357 — 878.159 91.741 
600.00 159.814 349.063 272.112 -1012.829 46.171 -1222.267 —1049.005 — 843.634 73.445 

59.273 35.564 

LIQ 600.00 186.690 408.337 PYEWNE -—977.265 81.735 -1222.267 -1013.441 — 843.634 73.445 
700.00 186.690 437.115 293.681 -—958.596 100.404  -1264.577 -—1007.599 —815.801 60.876 
800.00 186.690 462.044 313.203 —939.927 119.073 -1309.563 —1002.178 —788.776 51.502 

References 

Phase H/S Cy 

SOL Nb1 e 


LIQ e 


] 


] 
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415.292 URANIUM PENTACHLORIDE (GAS) UCI5{g] 

Phase Ty C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (-———$ =— _J'/ (Kimo) i) I kJ / mol [ - 

GAS 298.15 143.095 435.798 435.798 —926.714 0.000 -1056.647 -926.714 —875.347 153:857, 
300.00 143.240 436.683 435.800 —926.449 0.265 -1057.454 -926.657 —875.029 152.356 
400.00 148.367 478.698 441.494 -—911.832 14.882  -1103.312 -923.577 — 858.284 112.080 
500.00 150.762 512.091 452.389 — 896.863 29.851 -1152.909 -920.617 — 842.307 87.995 
600.00 152.082 539.706 464.707 —881.715 44.999 -1205.538 -917.891 — 826.906 71.989 
700.00 152.895 563.215 477.142 — 866.463 60.251 -1260.714 -915.466 -— 811.938 60.588 
800.00 153.437 583.669 489.208 —851.145 75.569 -1318.080 -913.396 —797.294 52.058 
900.00 153.822 601.765 500.728 —835.781 90.933 -1377.369 -911.735 —782.885 45.437 
1000.00 154.109 617.987 511.657 —820.384 106.330  -1438.371 -912.944 —768.473 40.141 
1100.00 154.333 632.686 522.002 —804.961 121.753 -1500.916 -915.713 — 753.880 35.799 
1200.00 154.513 646.123 531.793 —789.519 137.195 -1564.866 -913.509 —739.266 32.179 
1300.00 154.662 658.496 541.070 -774.060 152.654 -1630.105 -911.311 —724.835 29.124 
1400.00 154.789 669.963 549.872 —758.587 168.127 -1696.535 -909.119 -—710.572 26.512 
1500.00 154.900 680.646 558.238 -—743.102 183.612 -1764.072 -916.368 —695.861 24.232 
1600.00 154.998 690.646 566.205 -—727.607 199.107 -1832.641 -915.154 —681.200 22.239 
1700.00 155.086 700.046 573.804 -712.103 214611 -1902.181 -913.948 —666.615 20.483 
1800.00 155.167 708.912 581.066 -696.590 230.124 -1972.633 -912.752 — 652.100 18.923 
1900.00 155.242 717.304 588.018 -—681.070 245.644 -2043.947 -911.566 — 637.652 17.530 
2000.00 Wee eh| 2 725.269 594.683 —665.542 261.172 -2116.079 -910.391 — 623.266 16.278 

References 

Phase H/S Cy 

GAS e e 

450.745 URANIUM HEXACHLORIDE UCI6 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) al kJ / mol ] [ - 

SOL 298.15 175.700 285.801 285.801 -1091.999 0.000 -1177.210 -—1091.999 — 962.649 168.652 
300.00 175.867 286.888 285.804 -1091.674 0.325 -1177.740 -1091.913 — 961.847 167.472 
400.00 182.974 338.529 292.797  -1073.706 18.293 -1209.118 -—1087.215 -—919.196 120.035 
452.00 185.801 361.065 299.378 -1064.116 27.883  -1227.318 —1084.740 — 897.508 103.719 

46.283 20.920 

LIQ 452.00 213.970 407.348 299.378 -1043.196 48.803 -1227.318 -—1063.820 — 897.508 103.719 
500.00 213.970 428.943 310.797 -1032.926 59.073  -1247.397 -—1060.230 — 880.032 91.936 
600.00 213.970 467.955 333.838  -1011.529 80.470  -1292.302 —1053.073 —844.672 73.535 

References 

Phase H/S C; 

SOL Nb1 Rai,e 


LIQ e 


] 


] 


og2 


UCI6[g] URANIUM HEXACHLORIDE (GAS) 450.745 

Phase T CG; S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K] —— Si) I il kJ / mol [ - 

GAS 298.15 166.596 430.999 430.999  -1013.001 0.000 —1141.503 -1013.001 — 926.942 162.396 
300.00 166.742 432.030 431.002  -1012.693 0.308  -—1142.302 -—1012.932 — 926.408 161.302 
400.00 171.868 480.805 437.617 —995.726 17.275 -—1188.048 -—1009.235 — 898.127 117.283 
500.00 174.264 519.443 450.253 —978.406 34.595 -1238.128 -—1005.710 — 870.762 90.968 
600.00 175.584 551.342 464.521 — 960.908 52.093  -1291.713 -1002.452 — 844.083 73.484 
700.00 176.397 578.474 478.910 — 943.306 69.695 -1348.238 -999.515 — 817.926 61.034 
800.00 176.939 602.066 492.862 — 925.638 87.363  -1407.291 -996.948 —792.164 5A 23 
900.00 177.324 622.930 506.177 —907.923 105.078 -1468.561 -994.800 — 766.700 44.498 
1000.00 177.611 641.629 518.804 —890.176 122.825 -1531.805 -995.529 —741.286 38.721 
1100.00 177.834 658.568 530.752 —872.403 140.598 -1596.828 -997.825 -715.739 33.988 
1200.00 178.014 674.049 542.057 —854.611 158.390 -1663.470 -995.153 — 690.213 30.044 
1300.00 178.163 688.304 552.766 —836.802 176.199 -1731.597 -992.491 — 664.909 26.716 
1400.00 178.290 On SV 562.925 —818.979 194.022 -1801.096 -989.840 — 639.810 23.872 
1500.00 178.401 713.817 572.579 —801.144 211.857 -1871.869 -996.633 —614.294 21.392 
1600.00 178.499 725.334 581.770 —783.299 229.702 -1943.833 -994.966 — 588.859 19.224 
1700.00 178.588 736.158 590.536 -765.445 247.556 -2016.913 -993.312 — 563.528 172305 
1800.00 178.669 746.368 598.913 -—747.582 265.419 -2091.044 -991.671 — 538.294 15.621 
1900.00 178.744 756.030 606.930 -729.711 283.290 -2166.168 -990.043 —513.151 14.108 
2000.00 178.814 765.200 614.616 -—711.833 301.168 -2242.234 -988.431 — 488.093 12.748 

References 

Phase inl HS Gs 

GAS Nb1 e 

UF3 URANIUM TRIFLUORIDE 295.024 

Phase y C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) i IL kJ / mol ] [ - 

SOL 298.15 95.088 123.428 123.428 -1508.750 0.000 -1545.550 -1508.750 -1439.861 252.258 
300.00 95.144 124.016 123.4380 -1508.574 0.176 -1545.779 -1508.712 -1439.433 250.628 
400.00 98.198 151.806 127.198 -—1498.907 9.843 -1559.629 -1506.734 -1416.642 184.995 
500.00 NOM253 174.046 134.415 -1488.934 19.816 -1575.958 -1504.888 -1394.336 145.665 
600.00 104.307 192.777 142.621 -1478.656 30.094 -—1594.323 -1503.154 -1372.390 119.477 
700.00 107.361 209.085 150.975 -1468.073 40.677 -1614.433 -1501.530 -1350.726 100.792 
800.00 110.416 223.621 159.163  -1457.184 51.566 -1636.081 -—1500.036  -1329.286 86.793 
900.00 113.470 236.802 167.069 -1445.990 62.760 -1659.112 -1498.702 -1308.024 75.916 
1000.00 116.524 248.916 174.656 -1434.490 74.260 -1683.406 -1499.975 -—1286.736 67.212 

References 

Phase H/S Gy 

SOL Pa2 Pa2 


] 


] 
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314.023 URANIUM TETRAFLUORIDE UF4 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I kJ / mol =| [ - 

SOL 298.15 116.025 151.670 151.670 -1920.874 0.000 -1966.094 -1920.874 -1830.173 320.639 
300.00 116.171 152.388 151.672 -1920.659 0.215 -1966.376 -1920.826 -1829.611 318.564 
400.00 121.628 186.648 156.306  -1908.737 12.137 -1983.397 -1918.200 -1799.601 235.004 
500.00 124.671 214.142 165.215 -1896.411 24.463  -2003.481 -1915.682 -1770.246 184.936 
600.00 126.763 237.066 175.332 -1883.834 37.040 -2026.073 -1913.385 -1741.379 151.601 
700.00 128.407 256.734 185.589 -1871.073 49.801 -2050.787 -1911.359 -1712.876 127.816 
800.00 129.811 273.974 195.582 -1858.160 62.714  -2077.340 -—1909.644 -1684.642 109.996 
900.00 131.077 289.338 205.161 -1845.115 75.759 -2105.519 -1908.283 -1656.602 96.147 
1000.00 132.256 303.210 214.284 -1831.948 88.926 -2135.158 -1909.729  -1628.529 85.066 
1100.00 133.379 315.868 222.952 -1818.666 102.208 -2166.121 -1912.668 -—1600.255 75.990 
1200.00 134.463 327.520 231.186 -1805.273 115.601 -2198.298 -1910.560 -1571.946 68.425 
1300.00 52521 338.325 239.017 -1791.774 129.100  -2231.597 -1908.383 -1543.816 62.031 
1309.00 135.615 339.260 239.703 -1790.554 130.320 -2234.646 -1908.183 -—1541.293 61.504 

35.895 46.986 

LIQ 1309.00 165.561 CAS) DD 239.703 -1743.568 177.306  -2234.646 -1861.197 -—1541.293 61.504 
1400.00 165.561 386.282 248.873 -1728.502 192.372 -2269.297 -—1856.464 -1519.215 56.683 

References 

Phase H/S Cp 

SOL Pa2 Pa2 

LIQ Pa2 Pa2 

314.023 URANIUM TETRAFLUORIDE (GAS) UF4{(g] 

Phase i Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) 1) IL kJ / mol ] [ - 

GAS 298.15 91.274 369.875 369.875 -1605.401 0.000 -1715.679 -1605.401 -1579.758 276.767 
300.00 91.452 370.440 369.876  -1605.232 0.169 -1716.364 -1605.399 -1579.599 275.033 
400.00 97.798 397.743 373.556 -—1595.726 9.675 -1754.823 -1605.189 -1571.028 205.155 
500.00 100.881 419.932 380.683 -1585.776 19.625 -1795.743 -1605.048 -1562.508 163.234 
600.00 102.680 438.497 388.814  -1575.591 29.810 -1838.690 -1605.1438  -1553.995 165:287 
700.00 103.872 454.420 397.076 -—1565.260 40.141 -1883.354 -1605.547 -1545.443 115.322 
800.00 104.741 468.349 405.133 -1554.828 50.573 -1929.507 -1606.311  -1536.810 100.343 
900.00 105.422 480.727 412.857 -1544.318 61.083 -1976.973 -1607.487 -1528.056 88.686 
1000.00 105.986 491.864 420.210  -1533.747 71.654 -—2025.611 -1611.528 -1518.983 79.344 
1100.00 106.474 501.989 427.192  -1523.124 82.277  —2075.312 -1617.126  -1509.446 71.678 
1200.00 106.910 Sy Ks} 433.817 -1512.454 92.947 -—2125.981 -1617.741 -1499.630 65.277 
1300.00 107.310 519.846 440.109 -1501.743 103.658 -2177.5438 -1618.352 -1489.762 59.859 
1400.00 107.683 527.812 446.092 -1490.993 114.408 -2229.930 -1618.956 -1479.848 55.214 
1500.00 108.036 535.254 451.791 -1480.207 125.194 -2283.088 -—1628.985 -1469.285 51.165 

References 

Phase nl fs Cy 

GAS Pa2 Pa2 


] 


] 
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UF4.25 URANIUM 4.25—FLUORIDE 318.772 

Phase ule Gp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) [ kJ / mol [ - ] 

SOL 298.15 121.820 157.695 157.695 -1962.296 0.000 -—2009.313 -1962.296 -1865.834 326.886 
300.00 121.965 158.449 157.697 -1962.070 0.226 -—2009.605 -1962.245 -1865.235 324.766 
400.00 127.423 194.376 162.559 -1949.569 12.727 -—2027.319 -1959.441  -1833.322 239.407 
500.00 130.465 223.163 171.897 -1936.663 25.633 -—2048.244 -1956.763 -1802.106 188.265 
600.00 132.558 247.144 182.495 -1923.507 38.789 -—2071.793 -1954.322 -1771.408 154.215 
700.00 134.202 267.705 193.234 -1910.166 52.130 -2097.560 -1952.160 -1741.098 129.922 

References 

Phase inl 1S Cy 

SOL Nb1 e 

UF4.5 URANIUM 4.5—FLUORIDE 323.522 

Phase I C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[ K ] J/(K mol) [ kJ / mol ] [——.) 

SOL 298.15 127.619 164.850 164.850 -—2008.320 0.000 -2057.470 —2008.320 -1906.433 333.999 
300.00 127.764 165.639 164.852 -—2008.084 0.236  -2057.776 —2008.265 -1905.801 331.829 
400.00 eoreee 203.235 169.941 -1995.002 13.318 -2076.296 -—2005.283 -—1872.096 244.471 
500.00 136.265 PRE CS) 179.708 -1981.516 26.804  -2098.174 -—2002.446 -1839.133 192.133 
600.00 138.357 258.354 190.787 -—1967.780 40.540  -2122.792 -1999.859 -1806.717 157.289 
700.00 140.001 279.809 202.009 -—1953.860 54.460 -2149.726 -1997.560 -1774.713 132.431 

References 

Phase lal es Cy 


SOL Nb1 
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333.021 URANIUM PENTAFLUORIDE UF5 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Kg 
[K] [ J/(K mol) je kJ / mol =f) “fee 

SOL-B 298.15 139.229 179.494 179.494 -2083.214 0.000  -—2136.730 -2083.214 -1970.577 345.237 
300.00 139.375 180.355 179.496  -2082.956 0.258 -2137.063 —2083.152 -1969.879 342.986 
400.00 144.832 221.291 185.041 -2068.714 14.500  -2157.230 -—2079.812 -1932.626 eye GV AS 
500.00 147.875 253.962 195.668 -2054.067 29.147. -2181.048 -—2076.655 -—1896.200 198.095 
600.00 149.968 281.117 207.710 -2039.170 44044 -2207.840 -2073.775 -1860.384 161.961 

References 

Phase inl HS Cy 

SOL-B Nb1 e 

333.021 URANIUM PENTAFLUORIDE (GAS) UF5{g] 

Phase alt C5 S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (a bY UK tll) i | kJ / mol ] [ - 

GAS 298.15 109.713 389.000 389.000 -1937.000 0.000 -2052.980 -1937.000 -1886.827 330.564 
300.00 109.912 389.679 389.002 -1936.797 0.203  -2053.701 -1936.993 -1886.516 328.472 
400.00 118.086 422.530 393.425  -1925.358 11.642 -2094.370 -—1936.456 -1869.766 244.166 
500.00 122.767 449.429 402.019 -1913.295 23.705 -2138.009 -1935.883  -1853.161 193.598 
600.00 125.607 472.083 411.858 -1900.865 36.185 -2184.115 -1935.470 -1836.659 159.895 
700.00 127.439 491.593 421.888 -—1888.207 48.793 -2232.321 -1935.322  -1820.207 135.825 
800.00 128.681 508.696 431.692 -1875.397 61.6038 -—2282.354 -—1935.512 -1803.753 Wee 
900.00 129.558 523.906 441.109 -1862.483 74.517 -—2333.998 -1936.107 -—1787.252 103.729 
1000.00 130.198 537.591 450.084 -1849.493 87.507 -—2387.084 -—1939.570 -1770.496 92.481 
1100.00 130.677 550.024 458.613 -1836.448 100.552 -2441.474 -1944.600 -1753.334 83.259 
1200.00 131.043 561.410 466.712 -1823.362 113.688 -2497.054 -1944.662 -1735.944 75.564 
1300.00 131.329 571.911 474.405 -1810.242 126.758 -2553.727 -1944.738 -1718.547 69.052 
1400.00 keh SS) 581.652 481.722 -1797.098 139.902 -2611.411 -1944.828 -1701.145 63.470 
1500.00 131.736 590.735 488.690 -1783.933 153.067 -2670.035 —1954.368 -1683.129 58.612 
1600.00 131.882 599.242 495.337 -1770.752 166.248 -2729.539 -1955.452 -1665.011 54.357 
1700.00 132.001 607.241 501.686 -1757.557 179.443 -2789.867 -1956.552 -1646.825 50.601 
1800.00 132.099 614.789 507.762 -1744.352 192.648 -2850.972 -1957.669 -1628.574 47.260 
1900.00 132.179 621.933 513.585 -1731.138 205.862 -2912.811 -—1958.803 -1610.260 44.269 
2000.00 132.246 628.715 519.173 -1717.917 219.083 -2975.346 -1959.954 -1591.886 41.576 

References 

Phase nl ES Cy 

GAS Nb1 Pa2 


] 


ieg6 


UF6 URANIUM HEXAFLUORIDE 352.019 

Phase Tl Cp S ~—(G-H298)/T H H-H298 G AH; AGy log K; 
[K] J/(K mol) ea kJ / mol eat 

SOL 298.15 167.485 227.601 221200 ee 29,002 0.000 -2264.861 -2197.002 -2068.477 362.389 
300.00 168.197 228.639 227.604 -—2196.691 0.311 -2265.283 -2196.917 -2067.680 360.015 
337.00 182.439 249.013 228.843 -—2190.205 6.797 -—2274.122 -—2194.978 -2051.851 318.035 

56.988 19.205 

LIQ 337.00 217.568 306.001 228.843 -2171.000 26.002  -2274.122 -2175.773 -2051.851 318.035 
400.00 217.568 343.288 244.016 -2157.293 39.709 -2294.608 -2170.027 -2029.195 264.986 

References 

Phase nlf S Cy 

SOL Nb1 Kul 

LIQ Kut e 

UF6{[g] URANIUM HEXAFLUORIDE (GAS) 352.019 

Phase ili Cp S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] J/(K mol) I kJ / mol ] [ = ] 

GAS 298.15 129.640 377.900 377.900 -—2147.400 0.000 -—2260.071 -—2147.400 -2063.686 361.549 
300.00 129.945 378.702 377.902 -2147.160 0.240 -2260.771 -—2147.385 -2063.167 359.229 
400.00 140.778 417.786 383.157 -—2133.548 13.852 -—2300.663 -—2146.283 -2035.250 265.776 
500.00 145.954 449.816 393.386 -2119.185 28.215 -2344.093 —2145.091 -—2007.632 209.736 
600.00 148.903 476.709 405.093 -2104.480 42970 -2390.456 —2144.089 -1980.238 11727395 
700.00 150.801 499.815 417.013 -2089.4389 57.961 -2439.309 —2143.383 -1952.990 145.734 
800.00 152.138 520.043 428.654 -2074.288 73.112 -2490.323 -—2143.036 -1925.820 125.743 
900.00 153.150 538.024 439.825 -—2059.022 88.378 -—2543.243 -2143.102 -1898.668 110.196 
1000.00 153.959 554.203 450.468 -2043.665 103.735 -2597.868 -—2146.038 -1871.321 97.748 
1100.00 154.637 568.909 460.577 -—2028.234 119.166 -2654.034 -2150.535 -1843.620 87.546 
1200.00 155.224 582.390 470.174 -—2012.741 134.659 -2711.609 -—2150.054 -1815.740 79.037 
1300.00 155.748 594.836 479.291 -1997.191 150.209 -2770.478 -2149.574 -1787.900 71.839 
1400.00 156.226 606.396 487.962 -1981.592 165.808 -2830.546 -—2149.091 -1760.097 65.670 
1500.00 156.669 617.189 496.221 -1965.947 181.453 -2891.732 -—2158.039 -1731.722 60.304 
1600.00 157.087 627.314 504.101 -1950.259 197.141 -2953.962 -2158.511 -1703.286 55.607 
1700.00 157.485 636.849 511.682 -1934.531 212.869 -3017.175 -—2158.978 -1674.820 51.4614 
1800.00 157.867 645.862 518.841 -—1918.763 228.637 -3081.315 -2159.438 -1646.327 47.775 
1900.00 158.237 654.407 525.754 -—1902.958 244.442 -3146.332 -2159.892 -1617.808 44.477 
2000.00 158.597 662.533 532.391 -—1887.116 260.284 -3212.182 -2160.339 -1589.266 41.507 

References 

Phase In Hs Ga 

GAS Nb1 Pa2 


1597 


241.053 URANIUM TRIHYDRIDE (BETA) UH3/B] 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
CS i= (Kime) ] [ kJ / mol si a 

SOL 298.15 49.367 63.597 63.597 — 127.194 0.000 —146.155 -127.194 —72.718 12.740 
300.00 49.367 63.902 63.598 -127.103 0.091 -146.273 -127.234 —72.379 12.602 
400.00 50.855 78.251 65.544 — 122.111 5.083 -—153.412 -129.470 —53.760 7.020 
500.00 53.819 89.902 69.283 — 116.885 10.309 —161.836  -131.709 —34.573 3.612 
600.00 57.363 100.022 73.580 — 111.329 15.865 -—171.342 -133.881 — 14.940 1.301 
700.00 61.181 109.149 78.019 — 105.403 21.791 —181.807 -135.997 5.051 -—0.377 
800.00 65.145 117.576 82.443 —99.088 28.106 —193.148 -138.096 25.344 — 1.655 
900.00 69.194 125.482 86.790 — 92.371 34.823 —205.305 -140.231 45.901 — 2.664 

References 

Phase H/S CG Remarks 

SOL Kul Rat,e DEG: 

618.742 URANIUM TRIIODIDE UI3 

Phase Tl C; S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) i kJ / mol ] [ - 

SOL 298.15 112.255 222.170 222.170 — 460.658 0.000 —526.898 -460.658 —459.962 80.583 
300.00 112.300 222.865 PEP ATES — 460.450 0.208 —527.310 -460.653 — 459.958 80.086 
400.00 114.726 255.504 226.606 — 449.099 11.559 —551.301 -484.628 —458.911 59.928 
500.00 Waters) 281.365 235.059 — 437.505 23.153 —578:188 -548.406 — 446.369 46.632 
600.00 119.579 302.939 244.623 — 425.668 34.990 -—607.4382  -545.531 — 426.232 37.107 
700.00 122.006 321.554 254.313 — 413.589 47.069 —638.677 -542.730 -—406.572 30.339 
800.00 124.432 338.004 263.766 — 401.267 59.391 —671.671 -540.052 — 387.305 25.288 
900.00 126.858 352.800 272.850 — 388.703 71.955 —706.223 -537.547 — 368.365 21.379 

References 

Phase Ink fs Cy 

SOL Nb1 Pa2 


1598 


Ul4 URANIUM TETRAIODIDE 745.647 
Phase T C, S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K] J (Kamol) tl kJ / mol [ - 
SOL 298.15 126.356 263.592 263.592 —512.122 0.000 -—590.712 -512.122 —506.462 88.730 
300.00 126.648 264.375 263.594 — 511.888 0.234 -—591.200 -512.141 — 506.427 88.177 
400.00 137.244 302.458 268.715 —498.625 13.497 -—619.608 -545.023 —503.276 65.721 
500.00 142.683 333.722 278.686 —484.604 27.518 -—651.465 -630.472 — 484.634 50.629 
600.00 146.092 360.058 290.111 —470.154 41.968 -—686.189 -626.859 — 455.806 39.681 
700.00 148.543 382.771 301.763 —455.417 56.705 -723.356 -623.281 — 427.581 31.906 
779.00 150.106 398.739 310.801 —443.618 68.504 —754.236 -620.558 - 405.644 27.200 
49.413 38.493 
LIQ 779.00 165.686 448.152 310.801 -—405.125 106.997 —754.236 -582.065 -—405.644 27.200 
800.00 165.686 452.560 314.465 -401.646 110.476 -—763.694 -—581.040 — 400.902 26.176 
900.00 165.686 472.075 330.914 —385.077 127.045 -—809.945 -576.421 — 378.667 21.977 
1000.00 165.686 489.531 345.918 —368.509 143.613 -—858.040 -574.680 — 356.757 18.635 
References 
Phase H/S Gs 
SOL Nb1 Rat 
LIQ Pa2 Rat 
Ul4[g] URANIUM TETRAIODIDE (GAS) 745.647 
Phase V C; S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] == it) hh kJ / mol ] [ - 
GAS 298.15 124.599 494.001 494.001 —301.700 0.000 —448.987 -301.700 — 364.737 63.900 
300.00 124.716 494.773 494.004 —301.469 0.231 -—449.901 -301.722 — 365.128 63.574 
400.00 128.825 531.298 498.956 — 288.763 12.937 —501.282 -335.162 — 384.950 50.269 
500.00 130.750 560.274 508.422 -—275.774 25.926 —555.911 -421.642 — 389.081 40.647 
600.00 131.815 584.215 O17 — 262.641 39.059 -—613.170 -419.346 — 382.787 38:625 
700.00 132.473 604.588 529.908 —249.424 52.276 -—672.636 -417.289 — 376.861 28.122 
800.00 a Cyo he) 622.308 540.375 —236.154 65.546 -—734.000  -415.548 —371.208 24.237 
900.00 133.231 637.982 550.366 — 222.846 78.854 -—797.029 -414.189 —365.752 21.228 
1000.00 133.470 652.032 559.842 — 209.510 92.190 —861.542 -415.682 — 360.259 18.818 
1100.00 133.657 664.763 568.811 —196.153 105.547 —927.392 -418.722 — 354.558 16.837 
1200.00 133.809 676.399 577.299 —182.780 118.920 —994.458 -416.780 — 348.811 15.183 
1300.00 133.937 687.115 585.339 —169.392 132.308 -1062.641 -414.836 — 343.225 13.791 
1400.00 134.047 697.044 592.968 —155.993 145.707 -1131.855 -412.893 — 337.790 12.603 
1500.00 134.144 706.296 600.218 —142.583 159.117 -1202.027 -420.385 — 331.887 Wile 
1600.00 134.231 714.956 607.122 -—129.165 172.535 -1273.095 -419.409 — 326.019 10.643 
1700.00 134.310 723.096 613.707 -—115.738 185.962 -1345.001 -418.437 —320.211 9.839 
1800.00 134.383 TSO AS 619.999 —102.303 199.397 -1417.699 -417.469 —314.461 9.125 
1900.00 134.451 738.043 626.023 —88.861 212.839 -1491.143 -416.506 — 308.765 8.489 
2000.00 134.516 744,941 631.797 -—75.413 226.287 -1565.295 -415.548 — 303.119 TANT 
References 
Phase H/S Cp 


GAS Nb1 


] 


252.036 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase eS: 


SOL Pa3 


Pas 


S 


J/(K mol) 


62.425 

62.720 

76.893 

88.447 

98.219 
106.714 
114.254 
121.055 
127.269 
133.004 
138.341 
143.345 
148.062 
152.533 
156.788 
160.854 
164.752 
168.501 
172.114 
175.606 
178.988 
182.269 
185.458 
188.563 
191.589 
194.544 
197.431 
200.256 
203.023 


URANIUM NITRIDE 


~(G-H298)/T H H-H298 G 

| JI kJ / mol 

62.425 — 290.788 0.000 — 309.400 
62.426 — 290.700 0.088 —309.516 
64.338 — 285.766 5.022 - 316.523 
68.039 — 280.584 10.204 — 324.808 
72.276 —275.222 15.566 — 334.153 
76.602 — 269.710 21.078 - 344.409 
80.846 — 264.061 26.727 — 355.464 
84.942 —258.286 32.502 — 367.235 
88.868 —252.387 38.401 —379.656 
92.623 — 246.369 44.419 — 392.673 
96.213 — 240.234 50.554 — 406.244 
99.648 — 233.982 56.806 — 420.330 
102.939 — 227.616 63.172 — 434.903 
106.098 —-221.136 69.652 — 449.935 
109.134 -214.541 76.247 — 465.402 
112.058 — 207.834 82.954 — 481.286 
114.878 —201.013 89.775 — 497.568 
117.602 — 194.080 96.708 —514.231 
120.238 —187.0385 103.753 —531.263 
122.791 -179.877 110.911 —548.650 
125.269 -172.607 118.181 — 566.381 
127.677 -—165.225 125.563 —584.444 
130.018 -157.731 133.057 — 602.832 
132.298 -—150.126 140.662 —621.533 
134.521 —142.409 148.379 —640.541 
136.689 -—134.581 156.207 —659.849 
138.807 -—126.641 164.147 -—679.448 
140.878 -118.590 172.198 -—699.333 
142.903 -—110.428 180.360 -—719.497 


AH AG; 
—290.788 —265.842 
—290.778 —265.687 
=A — 257.412 
— 289.541 — 249.296 
— 289.005 —241.299 
— 288.648  —233.379 
— 288.540 —225.494 
—288.742 —-217.605 
2010 209010 
—296.155  —201.062 
=295.522 —192.445 
—294.796 -—183.884 
SPIENCTAS) = INTAS). Sh8¥2 
—302.490 -—166.337 
-—302.436 -—157.261 
3022821481192 
S02 02 (amma OO Moo 
-—301.669 -—130.094 
= 301209) = 1212079 
—300.644 -—112.082 
=-QRIS = OB Ke: 
— 299.200 — 94.187 
— 298.320 — 85.292 
— 297.333 — 76.436 
— 296.240 —67.621 
— 295.040 — 58.851 
— 293.734 = 18)0) WAU 
= SVS) — 41.451 
— 290.798 — 32.826 


1999 


1600 


UO2 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3115.00 


LIQ 3115.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 


References 


Phase Al AS 


SOL Nb1 
LIQ Pal 


_— $= 


Cp 


63.607 
63.832 
72.062 
76.354 
79.095 
81.105 
82.724 
84.117 
85.368 
86.528 
87.625 
88.678 
89.699 
90.696 
91.675 
92.640 
93.594 
94.540 
95.478 
106.270 
112.185 
118.738 
125.825 
133.361 
141.279 
149.524 
158.049 
166.817 
IAS IAS 
184.958 
186.347 


131.545 
131.545 
131.545 
131.545 
131.545 
131.545 


J/(K mol) 


77.032 

77,426 

97.067 
113.651 
127.829 
140.179 
Weel aks 
160.944 
169.872 
178.064 
185.640 
192.696 
199.305 
205.527 
211.412 
216.999 
222.321 
227.407 
232.280 
237.335 
242.412 
247.542 
252.743 
258.031 
263.415 
268.900 
274.491 
280.190 
285.996 
291.909 
292.805 

24.413 
317.219 
320.760 
324.808 
328.735 
332.548 


URANIUM DIOXIDE 


S  -(G-H298)/T 4 H-H298 G 

kJ / mol 
77.032 -1084.899 0.000 -1107.866 
77.033 -1084.781 0.118 -1108.009 
79.655 -1077.934 6.965 -1116.761 
84.841 -1070.494 14.405 -1127.320 
90.854 -1062.714 22.185 -1139.411 
97.037 -1054.699 30.200 -1152.825 
103.126 -1046.505 38.394 -1167.400 
109.014 -1038.162 46.737 -1183.011 
114.660 -1029.687 55.212 -1199.559 
120.057 -1021.091 63.808 -1216.961 
125.210 -1012.383 72.516 -1235.151 
130.138 -1003.568 81.331 -1254.072 
134.840  -994.649 90.250 -1273.676 
139.347 -985.629 99.270 -1293.920 
143.669  -976.510 108.389 -1314.770 
147.820  -967.294 117.605 -1336.193 
151.812  -957.983 126.916 -1358.161 
155.658  -948.576 136.323 -1380.649 
159.368  -939.075 145.824 -1403.635 
162.960  -928.712 156.187 -1427.116 
166.456 -917.795 167.104 -1451.103 
169.870  -906.254 178.645 -1475.600 
173.214. -894.030 190.869 -1500.614 
176.501  -881.074 203.825 -1526.151 
179.740 -867.345 217.554 -1552.223 
182.940  -852.808 232.091 -1578.838 
186.110  -837.431 247.468 -1606.006 
189.255  -821.190 263.709 -1633.740 
192.383  -804.061 280.838 -1662.048 
195.498  -786.024 298.875 -1690.942 
195.964 -783.240 301.659 -1695.328 

76.048 
195.964 -707.192 377.707 -1695.328 
199.232  -696.010 388.889 -1722.442 
202.977 -682.856 402.043 -1754.722 
206.618  -669.701 415.198 -1787.400 
210.162  -656.547 428.352 -1820.465 
213.613  -643.392 441.507 -1853.906 


336.254 


AH; AG; 
-—1084.899 -—1031.707 
-1084.887 -1031.377 
-1083.879 -—1013.677 
-—1082.580 -996.275 
-1081.293 -979.136 
—1080.168 -962.202 
-1079.297 -945.413 
-1078.748 -928.714 
-—1080.987 -911.892 
-1084.709 -—894.790 
-1083.378 -877.583 
-—1081.974 -860.490 
-1080.497 -843.508 
—1088.380 -—826.028 
=1087.719 —808:559 
=1086:985  —791,133 
—1086.180 -—773.753 
-1085.304 -—756.419 
-1084.356 -—739.134 
= LOG2:5,0 me 21,9 15 
-—1080.252 -—704.793 
OM: SoZ OSMMO 
—1073.751 — 670.927 
— 1069.461 — 654.228 
—1064.418 —-637.716 
= eters) SS) 4/2 
—1051.941 — 605.340 
—1044.448 —589.519 
=10360:084  —573:972 
—1026.837  -—558.718 
SOZO Sif — 556.457 

= 949323, 7" —S06:45% 
-945.627 —545.787 
—941.294 -533.359 
-936.978 -—521.062 
—932.678 -—508.891 
—928.394  -—496.844 


270.028 


log Ky 
cece 


180.751 
USS, 
132.373 
104.080 
85.241 
71.800 
61.729 
53.901 
47.632 
42.490 
38.200 
34.575 
31.472 
28.765 
26.397 
24.309 
22.454 
20.795 
19.304 
17.957 
16.734 
15.620 
14.602 
13.669 
12.812 
12.022 
11.293 
10.618 
9.994 
9.414 
9.331 


9.331 
8.909 
8.442 
8.005 
URS 
7.209 


1601 


286.027 URANIUM TRIOXIDE (ORTHORHOMBIC) UO3 

Phase al Cp S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] —J/(K mol) [eI kJ / mol [ - 

SOL-C 298.15 81.667 96.107 96.107 -—1222.983 0.000 -1251.637 -—1222.983 -1144.896 200.581 
300.00 81.868 96.612 96.108  -1222.832 0.151 -1251.815 -—1222.964 -1144.411 199.260 
400.00 89.191 121.302 99.425  -1214.232 8.751 -1262.753 -1221.690 -1118.408 146.049 
500.00 93.004 141.651 105.897 -1205.106 17.877 -1275.931 -—1220.234  -1092.755 114.159 
600.00 95.434 158.836 113.325 -1195.676 27.307 -1290.978 -—1218.878 -1067.390 92.925 
700.00 97.211 173.687 120.911 -1186.040 36.9438 -1307.621 -1217.758 -1042.235 Tho 
800.00 98.641 186.764 128.342 -1176.245 46.738 -1325.657 -1216.954 -1017.219 66.418 
900.00 99.869 198.455 135.494 -1166.319 56.664 -—1344.928 -—1216.525 — 992.282 57.591 

References 

Phase H/S Cy 

SOL-—C Fi1,Nb1 Pal 

842.082 TRIURANIUM OCTAOXIDE (ORTHORHOMBIC) U308 

Phase ali Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) fal kJ / mol ] [ - 

SOL-A 298.15 237.236 282.592 282.592 -3574.810 0.000 -3659.065 —3574.810 -3369.423 590.309 
300.00 237.996 284.061 282.596 -—3574.370 0.440 -3659.589 -—3574.741 -3368.149 586.447 
400.00 265.975 356.861 292.332 -3548.998 25.812 -3691.743 -—3569.859 -3299.968 430.932 
500.00 280.910 417.955 311.519 -—3521.592 53.218 -3730.569 -3563.934 -3233.173 337.767 
600.00 290.710 470.088 333.710 -—3492.983 81.827 -3775.036 -3557.967 -3167.585 275.763 
700.00 298.086 515.477 356.504 -—3463.529 111.281 -3824.363 -3552.434 -3102.967 231.546 
800.00 304.170 555.689 378.936 -—3433.408 141.402 -3877.959 -—3547.618 -—3039.096 198.433 
900.00 309.503 591.828 400.617 -3402.720 172.090 -3935.365 -—3543.718 -—2975.776 172.710 

References 

Phase nfs Cp 

SOL-A Nb1 Ku1,e 


] 


1602 


U409 TETRAURANIUM NONAOXIDE 1096.110 

Phase ale C S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) I} ak kJ / mol ] {i ae] 

SOL-1 298.15 294.554 334.218 334.218 -4510.770 0.000 -—4610.417 -—4510.770 -4275.199 748.997 
300.00 296.060 336.045 334.224  -4510.224 0.546 -—4611.037 -—4510.673  -4273.737 744.124 
348.00 411.706 385.412 337.782 -—4494.195 16.575 -—4628.318 -—4506.428 -4236.085 635.834 

0.000 0.000 

SOL-2 348.00 411.706 385.412 337.782  -—4494.195 16.575 -4628.318 -—4506.428 -4236.085 635.834 
400.00 312.294 429.453 347.034 -4477.802 32.968 -4649.583 -—4503.095 -4195.987 547.940 
500.00 324.678 500.913 370.883  -4445.755 65.015 -—4696.212 -4497.141 -4119.902 430.403 
600.00 332.986 560.858 397.681 -—4412.864 97.906 -4749.379 -4491.806 -4044.967 352.146 
700.00 340.875 612.780 424.782 -—4879.171 131.599 -4808.117 -—4487.296 -3970.863 296.309 
800.00 348.872 658.818 451.212 -4344.685 166.085 -4871.739 -—4483.768 -3897.340 254.470 
900.00 357.019 700.378 476.624 -—4309.392 201.378 -—4939.732 -—4481.356 -3824.194 221.950 
1000.00 365.304 738.421 500.928  -—4273.277 237.493 -—5011.698 —4489.829 -3750.593 195.911 
1100.00 373.747 713.633 524.138 -4236.326 274.444 -—5087.322 -—4503.902 -3675.937 174.556 
1200.00 382.414 806.523 546.314 -—4198.520 312.250 -5166.347 -—4497.380 -3600.950 156.745 
1300.00 391.406 837.485 567.5383 -—4159.832 350.938 -—5248.562 -—4490.129 -3526.536 141.698 
1400.00 400.853 866.834 587.872 -—4120.223 390.547 -5333.791 -—4482.094 -3452.710 128.822 

7.979 teledp7al 

SOL-3 1400.00 413.379 874.813 587.872 -4109.052 401.718 -5333.791 -4470.923 -3452.710 128.822 
1500.00 413.379 903.333 607.963 -4067.714 443.056 -5422.714 -4499.016 -3377.892 117.629 
1600.00 413.379 930.012 627.266 -4026.377 484.393 -5514.396 -—4493.343 -3303.337 107.843 

References 

Phase ae) Cy Remarks 

SOL-1 Fi1,Pat1 Pal Pal 2nd order TPT= 348. 

SOL-2 Pal Pal 

SOL-3 Pal Pal 

UOBr2 URANIUM DIBROMIDE OXIDE 413.836 

Phase il Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) IL kJ / mol ] [ ae 

SION. 298.15 97.988 157.569 157.569 -—973.617 0.000 -1020.596  -973.617 —929.638 162.869 
300.00 98.219 158.176 Sova — 973.436 0.181 -1020.888 —-—973.654 —929.365 161.817 
400.00 106.818 187.759 161.546 — 963.132 10.485 -1038.236 -—1002.186 — 908.597 118.651 
500.00 WSs! 212.143 169.300 —952.196 21.421 -1058.267 -999.554 — 885.501 92.508 
600.00 114.719 232.774 178.204 —940.875 32.742 -1080.540 -996.866 — 862.943 75.126 
700.00 117.183 250.650 187.305 —929.276 44.341 -1104.730 -994.263 — 840.830 62.744 
800.00 119.263 266.436 196.229 —917.451 56.166 -1130.600 -991.840 —819.079 53.480 
900.00 121.119 280.592 204.829 — 905.430 68.187 -1157.964 -989.669 —797.617 46.293 

References 

Phase H/S Cp 

SOL Nb1 Nb1,e 


1603 


493.740 URANIUM TRIBROMIDE OXIDE UOBr3 


Phase = T Gi S  -(G-H298)/T H H-H298 G AH; AGy log K; 
le le AIKmol) kel kJ / mol a ee 


SOL 298.15 Wei 205.016 205.016 -953.952 0.000 -1015.078 -953.952 -901.429 157.927 
300.00 121.850 205.766 205.018 -953.728 0.224 —-1015.457 -—954.016 —901.103 156.896 
400.00 130.112 242014 209.901 -941.107 12.845 -1037.912 -997.472 -874.365 114.180 
500.00 135.269 271.641 219.377, = -927.820 26.132 -1063.641 -994336 -843.948 88.167 
600.00 139.006 296.647 230.226 -914.099 39.853 -1092.087 -991.106  -814.173 70.880 
700.00 142.074 318.312 241.296 -900.041 53.911  -1122.859 -987.912  -784.938 58.573 
800.00 144.785 337.463 252143 -885.696 68.256 -1155.666 -984.843  -756.153 49.372 
900.00 147.288 354.662 262.594  -871.091 82.861 -1190.287 -981.966 -727.742 42.237 
1000.00 149.662 370.304 272595 -856.243 97.709 -1226.547 -981.749 -699.474 36.537 
1100.00 151.951 384.677 282.140  -841.161 112.791 -1264.306 -982.890 -671.178 31.872 


References 


Phase ad Ss Cy 


SOL Nb1 e 
429.836 URANIUM DIBROMIDE DIOXIDE UO2Br2 
Phase a C S  -(G-H298)/T H H-H298 G AH; AG; log K; 


[smal 


= 


ea —— J/(K mol) Pelt kJ / mol 
SOL 298.15 97.987 169.452 169.452 -1137.630 0.000 -1188.152 -1137.630 -1066.612 186.866 
300.00 98.167 170.059 169.454 -1137.449 0.181 -1188.466 -1137.694 -1066.171 185.637 
400.00 105.127 199.360 173.402 -1127.247 10.383 -1206.991 -1167.814 -1036.090 135.300 
500.00 109.290 223.296 181.060 -1116.512 21.118 -1228.160 -1166.913 -1003.263 104.810 
600.00 112.352 243.503 189.827 -1105.424 32.206 -1251.526 -1166.037 -970.616 84.500 
700.00 114.895 261.018 198.774 -1094.059 43.571 -1276.772 -1165.296 -938.107 70.002 
800.00 117.160 276.510 207.541 -1082.454 55.176 -1303.663 -1164.761 -905.691 59.136 
900.00 119.265 290.433 215.990 -1070.632 66.998 -1332.021 -1164.491  -873.327 50.687 
1000.00 121.269 303.103 224.078 -1058.605 79.025 -1361.708 -1166.944 -840.812 43.919 


References 
Phase H/S Cp 


SOL Nb1 e 


1604 


UOCI URANIUM CHLORIDE OXIDE 289.481 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K] (= HIS i) | I kJ / mol [ - 

SOL 298.15 72.991 102.926 102.926 — 947.258 0.000 -—977.946 -—947.258 — 899.108 157.520 
300.00 73.028 103.378 102.928 —947.123 0.135 —978.136 -—947.233 — 898.809 156.497 
400.00 SGA 124.728 105.821 — 939.695 7.563 -—989.586 -945.892 — 882.871 115.291 
500.00 79.086 141.978 111.379 — 931.958 15.300 -1002.947 -944.553 —867.270 90.603 
600.00 82.730 156.716 WU TARS: — 923.869 23.389 -1017.899 -943.195 — 851.941 74.168 
700.00 86.502 169.751 124.252 —915.408 31.850  -1034.234 -941.834 — 836.839 62.446 
800.00 90.343 181.552 130.688 — 906.566 40.692 -1051.808 -940.499 — 821.931 53.667 
900.00 94.223 192.417 136.951 — 897.338 49.920 -1070.514 -939.226 —807.188 46.848 

References 

Phase in / S Cy 

SOL K1/e a 

UOCI2 URANIUM DICHLORIDE OXIDE 324.934 

Phase YT C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) ‘lal kJ / mol ] [ - 

SOL 298.15 95.061 138.323 138.323 -1066.920 0.000 -1108.161 -—1066.920 — 996.062 174.506 
300.00 95.239 138.912 138.325 -1066.744 0.176 -1108.417 —1066.885 —995.622 173.353 
400.00 102.209 167.364 142.157 -1056.837 10.083 -1123.783 -—1064.799 —972.174 126.953 
500.00 106.579 190.669 149.599 -1046.385 20.585 -1141.720 -—1062.530 —949.278 99.170 
600.00 109.926 210.406 158.130 -1035.554 31.366 -1161.798 —1060.248 — 926.843 80.689 
700.00 112.789 227.571 166.851 -1024.416 42.504  -1183.716 -—1058.048 — 904.784 67.516 
800.00 115.395 242.804 175.410 -—1013.005 53.915 -1207.248 -—1055.997 — 883.032 57.656 

References 

Phase H/S C, 

SOL Nb1 K3,e 
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360.386 URANIUM TRICHLORIDE OXIDE UOCI3 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) if al kJ / mol <=] [ - 

SOL 298.15 116.935 171.498 171.498 -1163.001 0.000 -1214.133 -1163.001 -1068.773 187.245 
300.00 117.012 172.222 171.500 -1162.785 0.216 -1214.451 -1162.957 -1068.189 185.988 
400.00 121.105 206.446 176.139 -1150.878 12.123 -1233.457 -1160.605 -1036.954 135.412 
500.00 125.143 233.905 185.083 -1138.565 24.4386  -1255.518 -1158.260 -1006.313 105.129 
600.00 129.161 257.076 195.158 -1125.850 37.151 -1280.096 -1155.912 -—976.144 84.981 
700.00 133.167 277.287 205.477 -—1112.734 50.267 ~—1306.835 -1153.573 — 946.367 70.619 
800.00 137.169 295.331 215.600 -1099.217 63.784 -1335.481 -1151.267 -—916.924 59.869 
900.00 141.167 311.718 225.383  -1085.300 77.701 + =-—1365.846 -—1149.031 — 887.767 Hik525 

References 

Phase H/S Cy 

SOL Nb1 K3,e 

340.933 URANIUM DICHLORIDE DIOXIDE UO2CI2 

Phase if Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) [ kJ / mol ] [ee 

SOL 298.15 107.860 150.540 150.540 -1243.903 0.000 -1288.787 -—1243.903 -1146.105 200.793 
300.00 108.142 151.208 150.542 -1243.703 0.200 -1289.066 -1243.872 -1145.499 199.449 
400.00 118.282 183.902 154.931 -1232.315 11.588  -1305.875 -1241.790 -1113.005 145.344 
500.00 123.353 210.895 163.506 -—1220.209 23.694 -1325.656 -1239.396 -1081.084 112.940 
600.00 126.428 233.676 173.352 -1207.709 36.194 -1347.914 -1237.025 -1049.646 91.380 
700.00 128.562 253.334 183.406 -1194.954 48.949 -1372.287 -—1234.836 -1018.592 76.008 
800.00 130.194 270.612 193.249 -1182.013 61.890 -1398.502 —1232.922 — 987.835 64.499 

References 

Phase H/S Cp 

SOL Nb1 K3,e 


] 


] 
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UO2F2 URANIUM DIFLUORIDE DIOXIDE 308.025 
Phase V C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) le kJ / mol ] [ - ] 
SOL 298.15 103.221 135.562 135.562 -—1648.078 0.000 -1688.496 -1648.078 -1551.873 271.882 
300.00 103.513 136.201 135.564 -1647.887 0.191 -1688.747 -1648.050 -1551.276 270.101 
400.00 114.056 167.623 139.776 -1636.939 11.139 -1703.988 -1646.156 -1519.287 198.399 
500.00 119.399 193.704 148.031 -1625.242 22.836  -—1722.093 -1643.962 -1487.822 155.432 
600.00 122.695 215.784 157.530 -1613.126 34.952 -—1742.596 -1641.813 -1456.799 126.826 
700.00 125.024 234.881 167.247 -1600.734 47.344 -1765.151 —1639.861 -1426.121 106.418 
800.00 126.839 251.699 176.773 -—1588.138 59.940 -1789.497 -—1638.193 -1395.704 91.130 
900.00 128.354 266.728 185.948  -1575.376 72.702 -1815.431 -1636.874 -1365.476 79.250 
1000.00 129.683 280.321 194.717 -1562.473 85.605 -—1842.795 -1638.365 -1335.209 69.744 
1100.00 130.891 292.739 203.071 -—1549.444 98.634 -1871.457 -—1641.360 -1304.737 61.957 
1200.00 sRCYA Oo) 304.177 211.026 -1536.298 111.780 -1901.310 -1639.319 -1274.224 55.466 
1300.00 133.082 314.786 218.605 -1523.043 125.0385 -1932.264 -1637.222 -1243.885 49.980 
1400.00 134.106 324.686 225.832 -1509.683 138.395 -1964.243 -1635.067 -1213.708 45.284 
1500.00 135.099 333.972 232.7385 -—1496.222 151.856 -1997.181 -—1642.286  -1183.082 41.199 
References 
Phase mn tS Cp 
SOL Nb1 e 
UO3*H2O0 URANIUM TRIOXIDE MONOHYDRATE 304.042 
Phase W C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol ec a 
SOL 298.15 117.347 125.938 125.938 -1533.854 0.000  -1571.403 -1533.854 -1395.117 244.419 
300.00 117.780 126.666 125.941 -1533.637 0.217 -1571.636 -1533.850 -—1394.256 242.762 
400.00 135.248 163.167 130.799 -1520.907 12.947 -1586.174 -1532.836 -—1347.840 176.010 
500.00 146.817 194.653 140.495 -1506.775 27.079 -1604.102 -—1530.828 -—1301.808 135.999 
600.00 156.063 222.261 151.869 -1491.619 42.235 -1624.975 -—1528.253 -—1256.239 109.365 
700.00 164.213 246.940 163.718 -1475.598 58.256 -1648.457 -1525.315 -1211.131 90.376 
800.00 171.779 269.367 175.543 -1458.795 75.059 -1674.288 -1522.124 -1166.463 76.162 
References 
Phase H/S Cy 


SOL Nb1 


1607 


322.058 URANIUM TRIOXIDE DIHYDRATE U0O3*2H20 

Phase iT] C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
{[K] J/(K mol) anil kJ / mol {[ - 

SOL 298.15 154.405 167.000 167.000  -1826.701 0.000 -1876.492 -1826.701 -1630.662 285.685 
300.00 154.837 167.957 167.003 -1826.415 0.286 -1876.802 -—1826.709 -1629.445 283.712 
400.00 172.305 215.119 173.315 -1809.979 16.722 -1896.027 -1826.381 -1563.705 204.199 
500.00 183.874 254.874 185.756 -1792.142 34.559 -1919.579 -1825.119 -1498.168 156.513 
600.00 193.121 289.238 200.203 -1773.280 53.421 -1946.823 -1823.348 -1432.938 124.748 
700.00 201.271 319.630 215.134 -1753.554 73.147 -1977.295 -1821.268 -—1368.030 102.084 
800.00 208.837 347.005 229.935 -1733.045 93.656 -2010.649 -1818.992 -1303.435 85.106 

References 

Phase H/S Cy 

SOL Nb1 e 

394.038 URANIUM DINITRATE DIOXIDE UO2(NO3)2 

Phase T Cp S —(G-H298)/T H H-H298 G AHs AG; log K; 
[K] J/(K mol) eal kJ / mol ] (ie 

SOL 298.15 187.662 242.672 242.672 -—1349.340 0.000 -1421.693 -—1349.340 -1104.912 193.576 
300.00 187.964 243.834 242.676 -—1348.993 0.347 -1422.143 -1349.315 -1103.395 192.118 
400.00 198.803 299.602 250.206 -—1329.582 19.758 -1449.422 -1347.574 -1021.668 133.416 
500.00 204.179 344.599 264.732 -1309.406 39.934 -1481.706 -1345.656  -940.416 98.245 
600.00 207.406 382.132 281.258 -1288.815 60.525 -1518.095 —1344.022 -859.529 74.829 
700.00 209.617 414.279 298.019 -—1267.958 81.382 -1557.954 -1342.860 -778.879 58.121 

References 

Phase nS Cy 


SOL Nb1 


] 
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UO2S04 URANIUM SULFATE DIOXIDE 366.091 

Phase iy C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K ] (——$ = 10 / (Kimo) tl kJ / mol [ - 

SOL-B 298.15 145.245 154.808 154.808 -1845.102 0.000 -—1891.258 -—1845.102 -1683.212 294.892 
300.00 145.488 155.707 154.811 -1844.833 0.269 -1891.545 -—1845.089 -1682.208 292.898 
400.00 154.293 198.935 160.645  -1829.786 15.316 -1909.360 -1846.405 -1627.953 212.589 
500.00 158.728 233.888 171.912 -1814.114 30.988 -1931.058 -1846.894 -1573.308 164.362 
600.00 161.443 263.084 184.741 -1798.096 47.006 -—1955.947 -—1847.265 -1518.553 132.202 
700.00 163.346 288.121 197.764  -1781.852 63.250 -—1983.537 -—1847.729 -1463.735 109.225 

References 

Phase nl HS Cy 

SOL-B Nb1 e 

US URANIUM SULFIDE 270.095 

Phase a C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] |. 7 (Tanta) I Tl kJ / mol ] [ - 

SOL 298.15 50.539 77.990 77.990 -— 317.984 0.000 — 341.237 -317.984 — 316.685 55.482 
300.00 50.603 78.303 77.991 —317.890 0.094 —341.381 -317.984 — 316.677 55.138 
400.00 53.092 93.239 80.010 —312.693 5.291 —349.988 -320.236 —316.150 41.285 
500.00 54.593 105.258 83.897 -— 307.304 10.680 —359.933 -321.831 —314.969 32.905 
600.00 55.705 115.313 88.318 — 301.787 16.197 -370.975 -323.224 — 313.460 27.289 
700.00 56.634 123.972 92.807 — 296.169 21.815 —382.949 -324.550 — 311.730 23.262 
800.00 57.465 131.589 97.188 -290.463 27.521 —395.734 -326.190 — 309.792 20.227 
900.00 58.239 138.403 101.396 —284.678 33.306 -409.240 -381.000 — 306.471 17.787 
1000.00 58.977 144.577 105.410 —278.817 39.167 — 423.394 -384.226 — 297.986 15.565 
1100.00 59.693 150.232 109.231 -272.883 45.101 — 438.138 -388.943 — 289.122 13.729 
1200.00 60.393 155.456 112.868 — 266.879 51.105 -—453.426 -388.616 — 280.061 12.191 
1300.00 61.081 160.317 116.333 —260.805 57.179 —469.217 -388.224 — 271.030 10.890 
1400.00 61.762 164.869 119.639 -254.663 63.321 —485.479 -387.770 — 262.032 9.777 
1500.00 62.437 169.153 122.799 — 248.453 69.531 —502.182 -396.685 — 252.462 8.792 
1600.00 63.107 173.204 125.824 —242.175 75.809 —519.302 -397.067 — 242.834 7.928 
1700.00 63.774 177.050 128.725 — 235.831 82.153 —536.816 -397.386 — 233.185 7.165 
1800.00 64.438 180.714 131.512 — 229.421 88.563 —554.706 -397.642 — 223.518 6.486 
1900.00 65.100 184.216 134.195 —222.944 95.040 —572.954 -397.837 — 213.839 5.879 
2000.00 65.760 187.572 136.780 -—216.401 101.583 —591.544 -397.969 — 204.151 Hise 

References 

Phase ads Cy Remarks 

SOL Nb1 Mit Mit MPT= 2735. 


| 


] 


270.095 


Phase 


GAS 


T 


SPS a a 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


GAS 


A’ § 


Nb1/Mi1 


e 


S —(G-H298)/T 


J/(K mol) 


263.952 
264.162 
274.120 
282.071 
288.661 
294.280 
299.173 
303.506 
307.393 
310.916 
314.139 
317.107 
319.860 
322.425 
324.827 
327.086 
329.217 
331.235 
333.151 


URANIUM SULFIDE (GAS) 


H H-H298 G 

kJ / mol 
263.953 305.001 0.000 226.304 
263.953 305.064 0.063 225.815 
265.301 308.528 3.527 198.881 
267.887 312.093 7.092 171.058 
270.816 S15: /0SmeelOs07 142.511 
273.776 319.354 14.353 113.357 
276.652 323.018 18.017 83.680 
279.400 326.697 21.696 53.541 
282.008 330.386 25.385 22.993 
284.478 334.083 29.082 -—7.925 
286.818 337.786 32.785 —39.180 
289.035 341.495 36.494 —70.744 
291.139 345.209 40.208 -102.594 
293.141 348.927 43.926 -134.710 
295.047 352.649 47.648 -167.074 
296.866 356.375 51.374 -199.671 
298.604 360.104 55.103 -232.487 
300.269 363.836 58.835 -265.510 
301.866 Serie (SYA — 298.730 


AH; AG; 
305.001 250.856 
304.970 250.520 
300.986 232.719 
297.566 216.021 
294.271 200.026 
290.972 184.577 
287.292 169.622 
230.375 156.310 
224.976 148.401 
218.022 141.092 
216.049 134.185 
214.076 127.443 
212.102 120.853 
200.695 115.010 
197.758 109.394 
194.821 103.961 
191.882 98.701 
188.943 93.604 
186.003 88.663 


1610 


US2 


Phase all 
[K] 


SOL=B 298,15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nls 


SOL-B Nb1 


(SS 


URANIUM DISULFIDE 


S  -(G-H298)/T H 


J/(K mol) 


110.458 
110.920 
132.537 
149.520 
163.573 
175.603 
186.152 
195.571 
204.098 
211.903 
219.113 
225,822 
232.105 
238.021 
243.617 
248.932 
253.998 
258.842 
263.487 


Remarks 


Mit 


H—-H298 


G 
kJ / mol 


et 


110.458  -527.184 
110.459  -527.046 
113.400 -519.529 
Wishes) Bal I 
125.278  -—504.207 
131.629 -496.402 
137.798 -—488.501 
143.703 -480.503 
149.323  -472.409 
154.662 -—464.219 
159.737 —455.932 
164.565 -—447.550 
169.167 -439.071 
173.562 -430.496 
177.767 -421.825 
181.798 -—413.057 
185.670 -404.193 
189.394  —395.233 
192.984 -386.177 


MPT= 2120. 


0.000 
0.138 
7.655 
15.267 
PEL SMILT( 
30.782 
38.683 
46.681 
54.775 
62.965 
me2zo2 
79.634 
88.113 
96.688 
105.359 
114.127 
122.991 
131.951 
141.007 


—560.117 
-— 560.322 
—572.544 
— 586.677 
— 602.351 
— 619.324 
— 637.422 
— 656.517 
— 676.507 
— 697.313 
—718.868 
—741.118 
— 764.018 
—OlnOeih 
—811.612 
— 836.241 
— 861.390 
— 887.033 
SSIES 


AH; AG 
=527.184  -526.007 
—527.181 —526.000 
-531.696 -525.428 
-534.969  -523.532 
-537.746 -520.970 
=5§40;195. —517,981 
-542.998  -514.623 
-651.803 -508.580 
-—654.632  -492.483 
-658.934 -476.048 
-658.173 -459.455 
-—657.327 -442.929 
-656.394 -426.471 
-664.808 -409.477 
- 664.664 -392.459 
-664.4382 -375.453 
-664.113  -358.463 
-663.705 -341.493 
-663.208  -324.547 


302.161 


log Kg 
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572.256 DIURANIUM TRISULFIDE U2S3 

Phase i C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [eed MKT!) ital kJ / mol [ = 

SOL 298.15 141.400 199.200 199.200 -854.000 0.000 -913.392 -854.000 -854.730 149.745 
300.00 141.482 200.075 199:203. -853.738 0.262 -913.761 -853.967 -854.735 148.823 
400.00 144.923 241.286 204.798 -839.405 14.595 -935.919 -859.114  -854.966 111.647 
500.00 147.381 273.899 215.469 -824.785 29.215 -961.735 -862.365 -853.626 89.178 
600.00 149.452 300.957 = 227.526 = - 809.941 44.059  -990.515 -864.918  -851.619 74.140 
700.00 151.341 324.139 239.711 -794.901 59.099 -1021.798 -867.074 -849.235 63.371 
800.00 153.1382 344.465 251.560 -779.676 74.324 -1055.248 -869.901 — 846.506 55.271 
900.00 154.866 362.602 262.909  -764.276 89.724 -1090.618 -1031.898 -839.912 48.747 
1000.00 156:565. 379.007 278.7111 -748.704 105.296 -1127.711 -—1036.337 -818.280 42.743 
1100.00 158.241 394.008 283.975 -732.964 121.036 -1166.372 -1043.739 -796.092 37.803 
1200.00 159.902 407.848 293.728 -717.056 136.944 -1206.474 -1041.034 -773.696 33.678 
1300.00 161.552 420.712 303.007  -700.984 153.016 -1247.910 -1038.180 —-751.533 30.197 
1400.00 163.193 432.745 311.849  -684.746 169.254 -1290.589 -1035.177 -729.595 27.222 
1500.00 164.829 444.060 320.290 -668.345 185.655 -1334.435 -1050.890 -706.664 24.608 
1600.00 166.460 454.749 328.362  -651.781 202.219 -1379.380 -1049.512 -683.760 22.322 
1700.00 168.087 464.890 336.098  -635.053 218.947 -1425.366 -1047.983 -660.946 20.308 
1800.00 169.712 474.543 343.523 -618.163 235.837 -1472.342 -1046.305  -638.227 18.521 
1900.00 171.335 483.763 350.663 -601.111 252.889 -1520.260 -1044.476 -615.605 16.924 
2000.00 2295 Olen AS21002 mncoreo4 | —583.896 270.104 -1569.081 —1042.496  -593.084 15.490 

References 

Phase nl ds Cy Remarks 

SOL Nb1 Nb1,e Mit MPT= 2300. 

430.156 URANIUM DISULFATE U(SO4)2 

Phase iT C, S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K] 3 (Ko) ive kJ / mol ] [ - 

SOL 298.15 173.460 161.084 161.084 -2317.936 0.000 -2365.963 —2317.936 -2087.195 365.668 
300.00 173.887 162.158 161.087 -2317.615 0.321 -2366.262 -2317.968 -2085.764 363.164 
400.00 196.983 215.346 168.184 -—2299.071 18.865 -2385.209 —2323.339 -2008.002 262.218 
500.00 220.078 261.782 182.346 -2278.218 39.718 -2409.109 -—2325.608 -1928.916 201.512 
600.00 243.174 303.949 199.148 -2255.056 62.880 -2437.425 —2325.570 -1849.537 161.017 
700.00 266.270 343.168 216.950 -2229.583 88.353 -2469.801 -2323.370 -1770.348 132.105 
800.00 289.365 380.231 235.063  -2201.802 116.134 -2505.987 —2319.641 -1691.584 110.449 
900.00 312.461 415.647 253.174 -2171.710 146.226 -2545.793 -2419.974 —-1611.068 93.504 

449.764 271.137 -2139.309 178.627 -2589.073 -—2412.343 -1521.549 79.478 


1000.00 335.557 


References 
Phase H/S Cp 


SOL Nb1/Ra1 ) 


] 


] 


Ne} 


USe 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 


References 
Phase In is 


SOL Mit 


——_——— 


Mi1,e 


J/(K mol) 


96.525 

96.864 
112.723 
125.168 
135.454 
144.249 
151.953 
158.824 
165.038 
170.721 
175.964 
180.838 
185.399 
189.689 


URANIUM SELENIDE 


S  -(G-H298)/T 1 H-H298 G 

a kJ / mol 

96.525 -275.726 0.000 304.505 
96.526 -275.625 0.101  -304.684 
98.684 -270.110 5.616  -315.200 
102.780  -264.532 11.194  -327.116 
107.393  -258.890 16.836  -340.162 
112.045 -253.183 22543 -354.157 
116.562 -247.413 28.313  -368.975 
120.883  -241.579 34.147 -384.520 
124.992  -235.680 40.046  -400.718 
128.895  -229.718 46.008  -417.510 
132.602  -223.691 52.035  -434.848 
136.127 -217.601 58.125 -452.691 
139.485  -211.446 64.280  -471.005 
142.690  -205.228 70.498  -489.762 
145.756  -198.945 76.781  -508.935 


193.743 


AHy AG; 
=2/5,7/20) —=2/6:9Tt 
—275.f23 + —276:918 
—276./45  —2/7.324 
=282.059. "=27 7-096 
-283.265  -—276.593 
- 284.708 -275.371 
—286.437 -273.923 
=288.508 09 —272:238 
290: S/O C7 Onloo 
—353.047 -—262.540 
— SoZ Sy —=204.31118 
=a, 7/1) — 246.109 
=602:429 ma 20S 
— 361.503 —229.145 
—362.030 —220.304 


316.989 


log K; 
[ = 


] 


50.941 


Phase W 
[K] 


SOL peas tel to) 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2175.00 


LIQ 2175.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3679.00 


References 


Phase a dS 


SOL Hu1 
LIQ Hu1 


(= 


C 


24.894 
24.930 
26.233 
26.945 
27.488 
28.032 
28.660 
29.495 
30.489 
31.552 
32.679 
33.873 
35.142 
36.488 
37.911 
39.414 
40.981 
42.615 
44.305 
46.042 
47.368 


41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 


Cp 


Hu1 
Hu1 


J/(K mol) 


28.911 
29.066 
36.440 
42.375 
47.337 
51.615 
55.397 
58.817 
61.976 
64.931 
67.724 
70.386 
72.943 
75.413 
77.813 
80.156 
82.452 
84.712 
86.940 
89.144 
90.782 

9,622 

100.405 

100.883 

102.743 

104.523 

106.231 

107.872 

109.451 

110.973 

112.441 

113.860 

115.231 

116.560 

117.847 

119.096 

120.309 

121.488 


VANADIUM 
S  ~(G-H298)/T H H-H298 G 

i kJ / mol 
28.911 0.000 0.000 —8.620 
28.912 0.046 0.046 —8.674 
29.908 2.612 2.612 — 11.963 
31.828 5.274 5.274 -— 15.914 
34.010 7.996 7.996 — 20.406 
36.226 10.772 10.772 — 25.359 
38.391 13.605 13.605 —30.713 
40.473 16.510 16.510 — 36.426 
42.467 19.508 19.508 — 42.467 
44.377 22.610 22.610 — 48.814 
46.207 25.821 25.821 — 55.448 
47.965 29.148 29.148 — 62.355 
49.659 32.598 32.598 — 69.522 
51.294 36.179 36.179 — 76.940 
52.876 39.898 39.898 — 84.602 
54.412 43.763 43.763 — 92.501 
55.907 47.782 47.782 — 100.632 
57.363 51.962 51.962 — 108.990 
58.787 56.307 56.307 —117.573 
60.180 60.824 60.824 — 126.377 
61.207 64.327 64.327 — 133.125 

20.928 

61.207 85.255 85.255 — 133.125 
61.655 86.301 86.301 — 135.641 
63.401 90.485 90.485 — 145.823 
65.078 94.669 94.669 — 156.187 
66.690 98.853 98.853 — 166.725 
68.243 103.037 103.037 -—177.431 
69.740 NOVZA WOW) — 188.297 
Tisiltsrsy 111.405 111.405 — 199.319 
72.583 115.589 115.589 —210.490 
73.935 119.773 119.773 — 221.806 
UOAS 123.957 123.957 — 233.261 
76.516 128.141 128.141 —244 850 
77.749 1GAOLOMMLOL.Oc» — 256.571 
78.947 136.509 136.509 — 268.419 
80.111 140.693 140.693 — 280.389 
81.244 144.877 144.877 — 292.479 
82.118 148.182 148.182 — 302.113 


122.396 


Remarks 


Hu1 


BPT= 3679., L= 451.84 kJ 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1613 


1614 


Vig] VANADIUM (GAS) 

Phase TT ie S  -(G-H298)/T H H-H298 G 
iKsiaeat — J/(K mol) pat kJ / mol 

GAS 29815 26.012 182.298 182.298 514.214 0.000 459.862 
300.00 25.983 182.458 182.298 514.262 0.048 459.525 
400.00 24.645 189.730 183.299 516.787 2.573 440.895 
500.00 24.199 195.167 185.151 519.222 5.008 421.639 
600.00 24.291 199.582 187.199 521.644 7.430 401.895 
700.00 24.579 203.347 189.243 524.087 9.873 381.744 
800.00 24.881 206.650 191.217 526.560 12.346 361.241 
900.00 25.112 209.594 193.098 529.061 14.847 340.426 
1000.00 25.243 212.248 194.883 531.579 17.365 319.331 
1100.00 25.272 214.656 196.572 534.106 19.892 297.984 
1200.00 25.219 216853 198.172 536.631 22417 276.407 
1300.00 25.111 218868 199.688 539.148 24.934 254.620 
1400.00 24.982 220.724 201125 541.652 27.438 232.639 
1500.00 24.874 222.444 202490 544.145 29.931 210.479 
1600.00 24.773 224.046 203.787 546.627 32.413 188.154 
1700.00 24.663 225.544 205.024 549.099 34.885 165.674 
1800.00 24.569 226.951 206.203 551.561 37.347 = 143.048 
1900.00 24.504 228.278 207.330 554.014 39.800  — 120.286 
2000.00 24.472 229.534 208.409 556.462 42.248 97.395 
2100.00 24.479 230.728 209.444 558.910 44.696 74,382 
2200.00 24.523 231.867 210.438 561.360 47.146 51.251 
2300.00 24.606 232.959 211.393 563.816 49.602 28.010 
2400.00 24.726 234.009 212.314 566.282 52.068 4.661 
2500.00 24.882 235.021 213.202 568.762 54.548  -18.791 
2600.00 25.073 236.001 214.060 571.260 57.046 42.342 
2700.00 25.297 236.951 214.890 573.778 59.564  -65.990 
2800.00 25.553 237.876 215.695 576.320 62.106 89.732 
2900.00 25.839 238.777 216.475 578.889 64.675 -113.564 
3000.00 26.155 239.658 217.233 581.489 67.275 -137.486 
3100.00 26.498 240.522 217.971 584.121 69.907 -161.495 
3200.00 26.869 241.369 218.689 586.789 72.575 -185.590 
3300.00 27.266 242.201 219.389 589.496 75.282  -209.769 
3400.00 27.687 243.022 220.072 592.243 78.029  -234.030 
3500.00 28.134 243.831 220.739 595.034 80.820 -258.373 
3600.00 28.603 244.630 221.392 597.871 83.657 -282.796 
3700.00 29.096 245.420 222.030 600.756 86.542  -307.298 
3800.00 29.611 246.203 222.656 603.691 89.477 -331.879 


References 
Phase inl 7s Cp 


GAS Hu1 Hut 


AHy AGy 
514.214 468.482 
514.216 468.198 
514.174 452.858 
513.949 437.553 
513.648 422.301 
513.315 407.102 
512.955 391.953 
512.551 376.852 
512.071 361.799 
511.496 346.799 
510.810 331.855 
510.000 316.974 
509.055 302.161 
507.966 287.420 
506.730 272.756 
505.336 258.175 
503.778 243.680 
502.052 229.276 
500.155 214.968 
498.085 200.759 
475.058 186.892 
473.331 173.832 
471.613 160.848 
469.909 147.934 
468.222 135.088 
466.557 122.307 
464.915 109.587 
463.300 96.926 
461.716 84.319 
460.164 71.765 
458.648 59.260 
457.171 46.802 
455.734 34.389 
454.341 22.017 
452.994 9.684 

0.000 0.000 
0.000 0.000 


61.753 


Phase il 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase Al ES 


SOL e 


————— 


M5 


J/(K mol) 


29.288 
29.5114 
40.748 
50.457 
58.956 
66.525 
73.368 
79.629 
85.413 
90.799 
95.845 
100.623 
105.181 
109.554 
113.773 
117.860 
121.835 
125.716 
WASNT 
133.249 
136.922 
140.546 
144.129 


VANADIUM BORIDE 


S —(G-H298)/T H H—-H298 G 

heat kJ / mol 
29.288  —138.490 0.000 -—147.222 
29'289)  —138:423 0.067  -147.277 
30.783  -—134.504 3.986 -—150.803 
33.770 -—130.147 8.343 —155.375 
37.274 —125.481 13.009 -—160.854 
40.922; © =120'568) ° 17,922) °=167:135 
44.557 —-115.441 23.049 -174.135 
48.114 = 10235 26:30 /en 1101, 209 
51.555 —-104.632 33.858 -—190.045 
54.881 —J0:SO0MNnG 9-31 OMe 198009 
58.086 -93.180 45.310  —-—208.194 
61.176 0/209 memo Zon - 218.019 
64.158 —81.058 57.432 —228:311 
67.039 TAS OME N1OOt/ (Zt 239 049 
69.829 —66:101)) 70:309) = 250°217 
72.535 —61.438 77.052 —261.799 
75.164 -—54.481 84.009 -273.785 
77.723 —47.302 91.188 —286.163 
80.218 — 39; O92e 9 G:096) ma 200.920 
82.654 —32.242 106.248  -—312.064 
85.038 —24.345 114.145 —-—325.573 
87.373 -—16.190 122.300 -339.447 
89.663 —7f.771 130.719 —353:681 
91.913 0.922 139.412 -368.272 


147.677 


Remarks 


DPT= 2843. (peritec.) 


AH; AG, 
-138.490 -136.864 
-138.490 -136.854 
—138.502 -—136.307 
G6, 00/emme lS OuOO 
—138.574 —135.194 
— 138.591 — 134.630 
— 138.581 — 134.064 
—138.550 —-133.501 
—138.520 -132.942 
—138.500 -132.385 
—138.499 —131.829 
-—138.497 -—131.274 
—138.485  —130.718 
-138.460 -—130.164 
—138.418 —129.613 
-—138.357 -—129.064 
—138.274  —-—128.520 
-138.166 -—127.980 
-—138.029 -127.448 
13/009 mmn = 2023 
-—158.435  —126.167 
—157.496 -—124.720 
—206.584 —-—122.251 
—205:200 Ne li\:7 03 


1615 


1616 


VB2 


Phase Tv 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase lal SS 


SOL e 


Cp 


46.978 
47.234 
57.408 
63.795 
68.544 
72.387 
75.633 
78.429 
80.850 
82.943 
84.732 
87.355 
89.806 
92.342 
94.962 
97.666 
100.455 
103.329 
106.288 
109.333 
112.462 
WIHO7/ 
118.977 
122.363 


M5 


S 


J/(K mol) 


30.125 

30.416 

45.540 

59.078 

71.147 

82.011 

91.894 
100.968 
109.359 
117.166 
124.462 
131.357 
137.920 
144.202 
150.245 
156.083 
161.744 
167.252 
172.627 
177.886 
183.044 
188.113 
193.106 
198.031 


Remarks 


VANADIUM DIBORIDE 


—(G—H298)/T H H-H298 G 
eal kJ / mol 
30/1259) 0 =203;76i 0.000 -212.743 
30.126 -203.674 0.087 -212.799 
32.119  -198.393 5.368 -—216.608 
36.183 -192.313 11.448 -221.853 
41.023 -185.687 18.074 -228.375 
46.116  -178.635 25.126 -236.042 
51.229 — lp acOemntOZ O02 — 244,745 
56.259 -163.523 40.238 -254.394 
61.154 —155.556 48.205 — 264.915 
65.896 -147.364 56.397 -276.246 
70.476 -138.978 64.783 -288.332 
74.896 -130.361 73.400 -301.126 
79.165 —121.504 82.257 —314.592 
83.293 —112.397 91.364 — 328.700 
87.290 -103.033 100.728  -343.424 
91.166 —93.402 110.359 — 358.742 
94.930 —83.497 120.264 — 374.635 
98.592 -73.308 130.453  -391.086 
102.160 -—62.828 140.933 -408.081 
105.641 —52.048 151.713 — 425.608 
109.043 -40.959 162.802 -443.655 
Hl 2nOi/ai —29.552 174.209 — 462.213 
115.631 —17.820 185.941 — 481.275 
118.829 -5.754 198.007 -500.832 
MPT= 3020. 


AH; AG; 
— 203.761 — 200.646 
—203.762 -—200.627 
=203:777-- -—199:579 
-203.820 -198.526 
—203.877  -197.461 
=203.910 ~—196.389 
=203.905. = 195.315 
-—203.867 -—194.243 
=203:625 = —19aa106 
2035/9 Se OCA 
— 203-195) a ROOK 
=203.409) © 1892968 
— 203.761 — 188.929 
=208: 4035.) = 187.671 
-203.610  —186.819 
—203.477 —185.773 
—203.300 -184.736 
-—203.074 -—183.711 
202.795." —182,699 
—202:467 ~—— 181-702 
— 222.839 —180.483 
=221.678. > —17G:000 
—320.777 -174.601 
—319.245 -168.541 


174.447 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2173.00 


References 
Phase Eis 


SOL e 


C 


97.096 

97.395 
109.403 
117.212 
123.323 
128.591 
133.375 
137.847 
142.094 
146.170 
150.105 
155.038 
159.966 
165.146 
170.578 
176.264 
182.205 
188.400 
194.851 
201.557 
206.614 


M5 


TRIVANADIUM 


S  -(G-H298)/T H 
J/(K mol) fe 


86.944 86.944 —-—303.758 

87.545 86.945  —303.578 
117.368 90.930 —-—293.183 
142.665 98.813 —281.832 
164.593 O7-G89S = 2695795 
184.007 117.488  -257.195 
201.494 126.913 -244.093 
217.464 136.100 -230.530 
232.209 144.983 -216.531 
245.945 153.544  -202.117 
258.833 161.786 -187.302 
271.051 1697259" "= 172.034 
282.720 177.382 —156.286 
293.931 184.781 — 140.033 
304.762 191.9438  -123.248 
315.272 198.890  -105.908 


325.514 205.641 — 87.987 

335.530 212.215 —69.459 

345.357 218.627 —50.299 

355.025 224.893 — 30.480 

361.998 229.382 — 15.583 
Remarks 


DPT= 2173. (peritec.) 


DIBORIDE 

H-H298 G 
kJ / mol 
0.000  -329.680 
0.180  -329.842 
10.575  -—340.130 
21.926  —353.164 
33.963  -—368.551 
46.563 -—385.999 
59.665 —405.289 
73.228  —426.248 
87.227 —448.741 
101.641 — 472.656 
116.456  -—497.901 
131.724 -524.401 
147.472  -552.093 
163.725 —580.929 
180.510 -610.867 
197.850  -—641.871 
215.771 — 673.912 
234.299 —706.966 
253.459  —741.012 
273.278  —776.033 
288.175 —802.204 


AH; AG; 
-303.758 -—300.344 
-303.758 -—300.323 
—s03.7ae, —299174 
-303.886 -—298.010 
-303.977 -296.825 
-—304.014 -—295.629 
-303.979  -—294.433 
-— 303.893  -—293.245 
-—303.815 —292.066 
-303.765 -—290.894 
-— 303.761 — 289.725 
-—303.757 288.555 
-303.738 -—287.386 
-303.696 —-—286.220 
—303.622 —285.057 
— 303.511 — 283.900 
-303.355 -—282.750 
-303.148 -—281.611 
—302.880  -—280.484 
—302.538  —279.372 
—302.234  -278.572 


1618 


V3B4 TRIVANADIUM TETRABORIDE 196.068 

Phase T C, S —(G-H298)/T H H-H298 G AH, AG; log Kg 
[K] J/(K mol) | I kJ / mol ] [ - 

SOL 298.15 119.013 88.659 88.659 — 486.599 0.000 —513.033 -486.599 —480.220 84.133 
300.00 119.547 89.397 88.661 — 486.378 0.221 —513.197 -486.601 — 480.180 83.607 
400.00 140.812 126.993 93.643 — 473.259 13.340 —524.056 -486.639 — 478.035 62.425 
500.00 154.299 159.950 103.681 — 458.465 28.134 —538.440 -486.752 — 475.872 49.714 
600.00 164.477 189.016 115.529 —442.507 44.092 —555.917 -486.883 — 473.683 41.238 
700.00 172.876 215.019 127.917 —425.628 60.971 —576.141 -486.951 —471.477 35.182 
800.00 180.138 238.588 140.301 -—407.969 78.630 -—598.839 -486.925 — 469.267 30.640 
900.00 186.567 260.183 152.438 — 389.628 96.971 —623.793 -486.826 — 467.065 27.108 
1000.00 192.323 280.144 164.223 -—370.678 115.921 —650.822 -486.721 — 464.875 24.283 
1100.00 197.500 298.721 UAatoilss —351.182 135.417 -—679.776 -—486.650 — 462.694 21.972 
1200.00 202.151 316.109 186.606 —331.196 155.403 -710.526 -486.652 — 460.517 20.046 
1300.00 208.551 332.561 197.206 -310.637 175.962 -—742.967 -486.640 — 458.340 18.416 
1400.00 214.693 348.240 207.438 —289.477 197.122 -777.013 -486.589 — 456.164 17.020 
1500.00 221.086 363.269 217.329 -—267.690 218.909 -812.593 -486.481 — 453.995 15.809 
1600.00 227.732 377.748 226.906 —245.252 241.347 —849.648 -486.304 — 451.834 14.751 
1700.00 234.631 391.760 236.193 —222.136 264.463 —888.127 -—486.049 — 449.687 13.817 
1800.00 241.785 405.372 245.215 —198.317 288.282 —927.987 -485.706 — 447.558 12.988 
1900.00 249.194 418.642 253.995 -173.770 312.829 —969.190 -485.263 — 445.450 12.246 
2000.00 256.858 431.618 262.553 —148.470 338.129 -1011.705 -484.710 — 443.368 11.580 
2100.00 264.778 444.341 270.908 —122.390 364.209 -1055.505 -484.033 — 441.317 10.977 
2200.00 272.953 456.846 279.076 —95.506 391.093 -1100.566 -545.567 — 438.582 10.413 
2300.00 281.384 469.164 287.074 —67.791 418.808 -1146.868 -542.528 — 433.785 9.852 
2400.00 290.072 481.322 294.915 —39.220 447.379 -1194394 -739.803 — 424 860 9.247 
2500.00 299.015 493.344 302.612 -—9.768 476.831 -1243.128. -—735.602 — 411.820 8.605 

References 

Phase H/S C, Remarks 

SOL e M5 MPT= 2883. 

VBr2 VANADIUM DIBROMIDE 210.749 

Phase V C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] J/(K mol) lh kJ / mol ] [ - 

SOL 298.15 77.381 125.520 125.520 — 364.426 0.000 -—401.850 -364.426 — 347.849 60.942 
300.00 77.404 125.999 125.521 — 364.283 0.143 -—402.082 -364.469 — 347.746 60.548 
400.00 78.659 148.438 128.573 — 356.480 7.946 —415.855 -393.714 — 336.075 43.887 
500.00 79.914 166.126 134.375 — 348.551 15.875 —431.614 -392.139 — 321.847 33.623 
600.00 81.170 180.807 140.925 —340.497 23.929 —448.981 -390.525 —307.939 26.809 
700.00 82.425 193.413 147.543 —332:317 32.109 —467.706 -388.857 — 294.306 21.961 
800.00 83.680 204.501 153.984 — 324.012 40.414 — 487.613 -387.133 — 280.916 18.342 
900.00 84.935 214.430 160.158 —315.581 48.845 —508.568 -385.364 — 267.745 15.540 

References 

Phase nbs C, 


SOL Tk1 


290.654 VANADIUM TRIBROMIDE VBr3 

Phase Af C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] a (Kimol) tt kJ / mol [ - 

SOL 298.15 101.653 142.256 142.256 — 446.014 0.000 — 488.428 -446.014 —411.736 72.134 
300.00 101.713 142.885 142.258 — 445.826 0.188 —488.691 -446.082 — 411.523 71.652 
400.00 104.935 172.587 146.286 — 435.493 10.521 —504.528  -490.039 —390.840 51.038 
500.00 108.156 196.349 153.999 — 424.839 21.175 —523.013 -487.584 — 366.320 38.269 
600.00 111.378 216.353 162.767 —413.862 32.152 —543.674 -484.907 — 342.315 29.801 
700.00 114.600 233.764 171.691 — 402.563 43.451 —566.198 -—481.987 —318.777 23.787 
800.00 117.821 249.277 180.437 — 390.942 55.072 —590.364 -478.821 — 295.675 19.306 
900.00 121.043 263.340 188.879 — 378.999 67.015 -—616.005 -475.418 — 272.983 15.844 

1000.00 124.265 276.260 196.980 — 366.734 79.280 —642.994  -471.800 — 250.683 13.094 

References 

Phase inl fs} Cp 

SOL Tk1 e 

370.557 VANADIUM TETRABROMIDE (GAS) VBr4{[g] 

Phase a C, S} —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ia kJ / mol ] [ - 

GAS 298.15 99.751 334.829 334.829 — 351.456 0.000 —451.285 -351.456 — 351.903 61.652 
300.00 99.853 335.447 334.831 -— 351.271 0.185 —451.905 -351.597 — 351.905 61.272 
400.00 103.496 364.745 338.801 —341.078 10.378 —486.976 -412.935 — 339.380 44.318 
500.00 105.228 388.046 346.400 — 330.633 20.823 -—524.656 -412.535 —321.037 33.538 
600.00 106.206 407.325 354.994 — 320.057 31.399 -—564.452 -412.119 — 302.776 26.359 
700.00 106.829 423.747 363.672 —309.403 42.053 —606.026 -411.711 — 284.585 21.236 
800.00 107.263 438.042 372.094 — 298.698 52.758 —649.131 -411.334 — 266.450 17.397 
900.00 107.587 450.695 380.138 — 287.954 63.502 —693.580 -411.010 — 248.360 14.414 

1000.00 107.843 462.044 COTA —277.182 74.274 —739.227 -410.768 — 230.301 12.030 
References 
Phase i$ Cy 


GAS Tk1/Ku1 


é€ 


1620 


VC0.88 


Phase ili 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 


References 
Phase inl / & 


SOL Pa3 


—= 


Cp 


31.966 
32.148 
39.078 
43.034 
45.777 
47.913 
49.697 
51.249 
52.635 
53.890 
55.037 
56.089 
57.055 
57.941 
58.751 
59.490 


Pa3 


J/(K mol) 


25.104 
25.302 
35.613 
44.790 
52.891 
60.114 
66.631 
72.576 
78.049 
83.125 
87.864 
92.311 
96.504 
100.471 
104.237 


VANADIUM 0.88—CARBIDE 


S  -(G-H298)/T H H-H298 G 

lea kJ. / mol 
25.104 -101.671 0.000 -109.156 
25.105 -101.612 0.059 -109.202 
26.463  -98.011 3.660 -112.256 
29.230  -93.891 7.780 -116.286 
92.512  -89.444 12.297 121.178 
35.949  -84.756 16.915 -126.835 
80,383 6" =79.675 8 21.768 me tase 
42.746 -74.824 26.847 -140.142 
46.006  -69.629 32.042 -147.677 
49.153  -64.301 37.370 -155.739 
52.183 -58.854 42.817 -164.291 
55.101 -53.297 48.374 -173.302 
57.910  -47.689 54.032 -182.745 
60.616  -41.889 59.782 -192.595 
63.226  -36.054 65.617 -202.832 
65.744  -30.141 71.530 -213.436 


107.821 


AH; AG; 
— 101.671 -— 99.030 
- 101.672 — 99.013 
Ode OoO — 98.138 
— 101.263 SONS 
— 100.928 — 96.558 
— 100.581 =95.857 
— 100.225 Joon 
— 99.869 - 94.601 
= 99 Soi — 94.034 
— 99.237 — 93.498 
= 9O.9Ti — 92.988 
— 98.764 — 92.498 
— 98.606 — 92.023 
—98.513 =i hele 
—98.495 Ci ORE 
— 98.563 — 90.629 


1621 


113.894 DIVANADIUM CARBIDE V2C 

Phase ili C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] <= J). (Kimo) lie kJ / mol [ - 

SOL 298.15 55.900 51.129 51.129 — 117.152 0.000 -132.396 -117.152 — 113.445 19.875 
300.00 56.080 61.475 51.130 — 117.048 0.104 -132.491 -117.156 — 113.422 19.748 
400.00 64.091 68.780 53.435 —111.014 6.138 —138.526 -117.292 —112.150 14.645 
500.00 69.713 83.718 58.032 — 104.309 12.843 —146.168 -117.241 — 110.868 11.582 
600.00 73.999 96.822 63.427 —97.115 20.037 —155.208 -117.071 — 109.608 9.542 
700.00 77.490 108.499 69.047 — 89.536 27.616 —165.485 -116.821 — 108.382 8.088 
800.00 80.466 119.046 74.648 —81.634 Clonollits) —176.871 -116.511 — 107.198 6.999 
900.00 83.082 128.677 80.124 —73.454 43.698 -—189.264 -116.173 — 106.054 6.155 
1000.00 85.433 137.554 85.429 —65.027 S225 -—202.581 -115.861 — 104.947 5.482 
1100.00 87.581 145.799 90.547 —56.374 60.778 —216.754 -115.601 — 103.868 4.932 
1200.00 89.572 153.506 95.476 — 47.516 69.636 —231.723 -115.410 — 102.810 4.475 
1300.00 91.439 160.750 100.221 — 38.464 78.688 — 247.4389 -115.304 — 101.765 4.089 
1400.00 93.209 167.592 104.791 — 29.231 87.921 —263.860 -115.300 — 100.725 3.758 
1500.00 94.906 174.081 109.196 —19.825 97.327 —280.946 -115.415 —99.681 3.471 
1600.00 96.550 180.259 113.446 -—10.252 106.900 —298.666 -115.664 —98.624 3.220 
1700.00 98.160 186.160 live 5on -0.516 116.636 —316.989 -116.064 —97.548 2.997 
1800.00 99.753 191.816 HZiROZA 9.380 126.532 —335.889 -116.626 —96.443 2.799 
1900.00 101.346 197.252 125.365 19.435 136.587 —355.345 -117.365 -~95.303 2.620 
2000.00 102.955 202.491 129.091 29.650 146.802 —375.333 -118.288 —94.118 2.458 

References 

Phase nb tS C, 

SOL Pa3 Pa3 

121.847 VANADIUM DICHLORIDE VCl2 

Phase Tf Cy S —(G—H298)/T H H-H298 G AH; AG log Ky 

[ K ] = = Ji (Kimo) ll kJ / mol ] [ - 

SOL 298.15 71.868 97.069 97.069 -— 451.872 0.000 —480.813 -451.872 — 405.671 71.072 
300.00 71.934 97.514 97.070 — 451.739 0.133 -—480.993 -—451.848 — 405.384 70.584 
400.00 74.681 118.616 99.929 —444 397 7.475 -—491.844 -—450.540 —390.093 50.941 
500.00 76.594 135.495 105.410 — 436.829 15.043 -—504.577 -449.204 — 375.135 32.190 
600.00 78.178 149.603 111.631 — 429.089 22.783 —518.851 -447.821 — 360.451 31.380 
700.00 79.607 161.763 117.944 — 421.199 30.673 —534.4383 -446.383 — 346.002 25.819 
800.00 80.953 172.482 124.104 — 413.170 38.702 —551.156 -—444.894 — 331.763 21.662 
900.00 82.251 182.092 130.023 — 405.010 46.862 -—568.892 -443.363 -—317.713 18.440 
1000.00 83.519 190.824 135.673 — 396.721 H5aioi —587.545 -441.814 — 303.835 15.871 
1100.00 84.768 198.843 141.056 — 388.307 63.565 -—607.033 -440.255 — 290.112 13.776 
1200.00 86.004 206.271 146.185 — 379.768 72.104 —627.294 -438.691 — 276.532 12.037 
1300.00 87.230 213.204 151.076 —371.106 80.766 —648.271 -437.130 — 263.082 10.571 

References 

Phase H/S Cy Remarks | 

SOL Pa2/Br1 Pa2 Br1,Tk1 NSPT= 1300. / MPT= 1623. 


1622 


VCl2[g] VANADIUM DICHLORIDE (GAS) 121.847 
Phase ik Cp S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] J /(K mol) lia kJ / mol ] — 
GAS 298.15 74.471 284.203 284.203 -203.080 0.000 -287.815 -203.080 -212.673 37.259 
300.00 74.493 284664 284204 -202.942 0.188  -288.341 -203.051 -212.733 37.040 
400.00 75.433 306.233 287.1389 -195.442 7.638 -317.936 -201.585 -216.185 28.231 
500.00 76.111 323.141 292.709 -187.864 15.216 -349.434 -200.239 -219.993 22.983 
600.00 76.686 337.070 298.975 -180.224 22.856  -382.465 -198.956 -224.065 19.507 
700.00 77.212 348.931 305.285 -172.528 30.552 -416.780 -197.713 -228.349 17.040 
800.00 77.712 359.274 311.401 -164.782 38.298 -452.201 -196.505 -232.808 15.201 
900.00 78.196 368.455 317.240 -156.987 46.093  -488596 -195.340 -237.417 13.779 
1000.00 78.672 376.718 322.781 —149.143 53.937 —525.861 -194.236 — 242.152 12.649 
1100.00 79.141 384.239 328.032 -141.252 61.828 -563.915 -193.201 -246.994 11.729 
1200.00 79.606 391.145 333.007 -133.315 69.765 -602.689 -192.238 -—251.927 10.966 
1300.00 80.068 397.535 337.728 -125.331 77.749 -642127 -191.355 -256.938 10.324 
1400.00 80.528 403.485 342.215 —117,301 85.779 -—682.181 -—190.556 — 262.013 9.776 
1500.00 80.987 409.057 346.487 -109.226 93.854 -722.811 -189.850 -267.142 9.303 
1600.00 81.444 414.298 350.563 —101.104 101.976 -—763.981 -189.243 — 272.316 8.890 
1700.00 81.901 419.250 354.459 —92.937 110.143 -—805.661  -188.745 —277.523 8.527 
1800.00 82.356 423.944 358.190 —84.724 118.356 —847.823 -188.361 — 282.757 8.205 
1900.00 82.811 428.409 361.770 -76.466 126.614 -890.442 -188.100  -288.009 7.918 
2000.00 83.266 432.668 365.209 -68.162 134.918 -933.498 -187.966  -293.272 7.659 
References 
Phase inl ff aS C, 
GAS Tk1,e e€ 
VCI3 VANADIUM TRICHLORIDE 157.300 
Phase is Ge S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) I || kJ / mol ] [ - 
SOL 298.15 93.174 130.096 130.096  -581.120 0.000 -619.908 -581.120 -511.505 89.614 
300.00 93.325 130.673 130.098 -580.947 0.173 -620.149 -581.088  -511.073 88.986 
400.00 98.935 158.386 133.838 -571.301 9.819  -634.655 -579.208 -488.012 63.728 
500.00 102.019 180.821 141.063  -561.241 19.879 -651.652 -577.166 -465.446 48.625 
600.00 104.110 199.616 149.298  -550.929 30.191 -670.699 -575.029 -443.302 38.593 
700.00 105.730 215.790 157.668 -540.435 40685 -691.488 -572.826 -421.521 31.454 
800.00 107.101 230.000 165.840 -529.791 51.329 -713.792 -570.574  -400.059 26.121 
900.00 108.326 242687 173.686 -519.019 62.101 -737.437 -568.295 -378.881 21.990 
References 
Phase inl eS Cy 
SOL Pa2 Pa2 


] 


] 


192.752 VANADIUM TETRACHLORIDE VCI4 
Phase af GC; S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) i kJ / mol [= 
LIQ 298.15 161.712 254.998 254,998 — 569.401 0.000 —645.429 -569.401 —503.764 88.257 
300.00 161.712 255.998 255.001 —569.102 0.299 —645.901 -569.274 —503.357 87.642 
400.00 161.712 302.520 261.344 — 552.931 16.470 -—673.939 -562.603 — 482.402 62.995 
422.70 161.712 311.446 263.797 — 549.260 20.141 —680.908  -—561.136 -477.891 59.055 
References 
Phase H/ S$ Cy Remarks 
LIQ Nb1,e e Pa2/e MPT= 247,, L= 230 kJ! / BPT= 422.7, L= 36:0 kJ 
192.752 VANADIUM TETRACHLORIDE (GAS) VCl4{g] 
Phase Te C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) ] [ kJ / mol ] [ - 
GAS 298.15 93.135 362.398 362.398 —525.502 0.000 —633.551 -525.502 — 491.887 86.176 
300.00 93.341 362.975 362.400 — 525.330 0.172 —634.222 -525.501 — 491.678 85.609 
400.00 100.489 390.959 366.166 —515.585 9.917 -—671.969 -525.257 — 480.432 62.738 
500.00 103.656 413.765 373.479 —505.359 20.143 -712.241 -524.834 —469.272 49.025 
600.00 105.256 432.821 381.825 — 494.905 30.597 -—754.597 -524.373 — 458.203 39.890 
700.00 106.116 449.117 390.303 — 484.332 41.170 -—798.714 -—523.929 — 447.210 SOV] 
800.00 106.582 463.321 398.561 — 473.694 51.808 —844.351 -523.536 ~— 436.278 28.486 
900.00 106.818 475.890 406.468 — 463.023 62.479 —891.324 -523.220 — 425.391 24.689 
1000.00 106.912 487.150 413.983 — 452.336 73.166 -—939.485 -523.014 — 414.533 21.653 
1100.00 106.913 497.340 421.105 — 441.644 83.858 -—988.718 -522.931 — 403.690 19.170 
1200.00 106.851 506.641 427.852 — 430.955 94.547 -1038.924 -522.981 — 392.849 17.100 
1300.00 106.744 515.189 434.245 —420.275 105.227 -1090.021 -523.174 — 381.998 15.349 
1400.00 106.604 523.095 440.313 -—409.607 115.895 -1141.940 -523.519 —371.126 13.847 
1500.00 106.441 530.445 446.080 —398.955 126.547 -1194.622 -524.024 — 360.225 12.544 
1600.00 106.260 537.308 451.569 —388.320 137.182 -1248.013 -524.701 — 349.283 11.403 
1700.00 106.064 543.745 456.804 —377.703 147.799 -1302.069 -525.556 — 338.295 10.395 
1800.00 105.857 549.801 461.804 —367.107 158.395 -1356.749 -526.600 — 327.250 9.497 
1900.00 105.642 555.519 466.587 —356.532 168.970 -1412.018 -527.839 -—316.142 8.691 
2000.00 105.420 560.932 471.170 —345.979 179.523 -1467.843 -529.281 — 304.964 7.965 
References 
Phase in Ps C, 
GAS Nb1,e Pa2 


1624 


VF3 VANADIUM TRIFLUORIDE 107.937 

Phase iT Cy S —(G—-H298)/T H H—-H298 G AH; AG; log Ky 
[K] J/(K mol) II kJ / mol ] [ - 

SOL 298.15 89.879 97.069 97.069 -1297.040 0.000 -1325.981 -1297.040 -1226.666 214.907 
300.00 90.082 97.625 97.071 -1296.874 0.166 -1326.161 -—1297.007 -—1226.230 213.506 
400.00 97.161 124.658 100.708 -1287.460 9.580 -1337.323 -1294.980 -1202.934 157.087 
500.00 100.378 146.726 107.775  -1277.565 19.475 -1350.927 -1292.791 -1180.174 123.292 
600.00 102.076 165.192 115.848 -1267.434 29.606 -1366.549 -1290.591 -1157.858 100.801 
700.00 103.055 181.007 124.054 -1257.173 39.867 -—1383.878 -—1288.431 -1135.907 84.762 
800.00 103.652 194.810 132.054 -1246.835 50.205 -1402.683 -1286.336 -1114.262 72.754 
900.00 104.027 207.042 139.720 -1236.450 60.590  -1422.788 -—1284.327 -1092.875 63.429 
1000.00 104.263 218.015 147.010 -1226.034 71.006  -1444.050 -1282.431 -1071.705 55.980 

References 

Phase H/S Cy Remarks 

SOL Pa2 Pa2 Tk1 let= 9793s MP" 1679: 

VF4 VANADIUM TETRAFLUORIDE 126.935 

Phase ni C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) I} Il kJ / mol ] [ - 

SOL 298.15 107.037 121.336 121.3386 -1403.314 0.000 -1439.490 -1403.314 -1309.944 229.497 
300.00 107.110 121.998 121.338 -1403.116 0.198  -1439.715 -1403.278 -1309.364 227.981 
400.00 111.085 153.356 125.587 -1392.206 11.108 -1453.549 -1401.362 -1278.350 166.935 
500.00 115.060 178.571 133.741 -1380.899 22.415 -1470.185 -1399.442 -1247.818 130.359 
600.00 119.035 199.901 143.034 -1369.194 34.120 -1489.135 -1397.406 -1217.682 106.009 
700.00 123.010 218.548 152.517 -1357.092 46.222 -1510.076 -1395.179 -1187.902 88.642 
800.00 126.984 235.234 161.831 -1344.592 58.722 -1532.779 -1392.725 -1158.455 75.639 
900.00 130.959 250.420 170.843 -1331.695 71.619 -1557.073 -—1390.028 -1129.331 65.545 
1000.00 134.934 264.423 179.510 -1318.400 84.914  -1582.824 -—1387.093 -1100.520 57.485 

References 

Phase nl OS Cy 

SOL Nb1/e e 


] 


] 


1020 


145.934 VANADIUM PENTAFLUORIDE (GAS) VF5{[g] 

Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [== .J:/(Kimol) I kJ / mol [ - 

GAS 298.15 98.576 325.876 325.876 -1436.158 0.000 -1533.318 -1436.158  -1373.540 240.638 
300.00 98.831 326.486 325.878 -1435.975 0.1838 -1533.921 -1436.166 -1373.151 239.087 
400.00 110.006 356.571 329.903 -1425.491 10.667 -1568.119 -1436.282 -1352.112 176.568 
500.00 116.882 381.919 337.840 -1414.118 22.040 -1605.078 -—1435.979 -1331.099 139.059 
600.00 121.190 403.639 347.041 -1402.199 33.959 -1644.383 -1435.464  -1310.169 114.060 
700.00 124.022 422.548 356.507 -1389.929 46.229 -1685.713 -—1434.846 -1289.334 96.211 
800.00 125.969 439.243 365.826  -1377.424 58.734 -1728.819 -1434.189 -1268.592 82.831 
900.00 127.360 454.165 374.827  -1364.754 71.404 -1773.502 -—1433.5438 -1247.931 72.428 
1000.00 128.385 467.639 383.445 -1351.964 84.194 -1819.603 -1432.952  -1227.340 64.110 
1100.00 129.160 479.914 391.666 -—1339.085 97.073 -1866.990 -—1432.441  -1206.804 57.306 
1200.00 129.761 491.179 399.496 -1326.138 110.020 -1915.553 -1432.025 -1186.311 51.639 
1300.00 130.234 501.585 406.953 -1313.137 123.021 -1965.197 -1431.718 -1165.848 46.844 
1400.00 130.613 SiilieZol 414.062 -1300.094 136.064  -2015.845 -1431.532 -1145.405 42.736 
1500.00 130.920 520.273 420.845 -1287.017 149.141 -2067.426 -1431.478 -—1124.970 39.175 
1600.00 USI AS} 528.730 427.327 -1273.912 162.246 -2119.881 -1431.567 -1104.534 36.059 
1700.00 131.383 536.689 433.528 -1260.784 175.374 -2173.156 -—1431.808 -—1084.087 33.310 
1800.00 131.559 544 204 439.470 -1247.636 188.522  -2227.204 -1432.212 -1063.622 30.866 
1900.00 131.707 S15)]) <6 || 445.171 -1234.473 201.685  -2281.983 -1432.784 -1043.130 28.678 
2000.00 131.834 558.080 450.649 -1221.296 214.862 -2337.456 -—1433.534 -1022.604 26.708 

References 

Phase H/S Cp Remarks 

GAS Pa2 Pa2 Tk1 MPT= 292.65 / NBPT= 321.15 

304.750 VANADIUM DIIODIDE Vvi2 

Phase ie Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K ] er KO!) —| [ kJ / mol ] [ - 

SOL 298.15 74.836 146.440 146.440 — 256.061 0.000 —299.722 -256.061 — 256.474 44.933 
300.00 74.852 146.903 146.441 — 255.923 0.138 —299.993 -256.069 — 256.477 44.657 
400.00 75.689 168.551 149.387 — 248.396 7.665 —315.816 -272.747 — 255.967 33.426 
500.00 76.525 185.530 154.978 — 240.785 15.276 —333.550 -315.992 — 247.612 25.868 
600.00 77.362 199.557 161.272 — 233.090 22.971 -—352.824 -314.771 — 234.051 20.376 
700.00 78.199 211.545 167.618 -— 225.312 30.749 —373.394 -313.531 — 220.695 16.468 
800.00 79.036 222.041 VSS, —217.451 38.610 —395.084 -312.275 —207.518 13.550 
900.00 79.873 231.399 179.670 — 209.505 46.556 —417.764 -311.014 — 194.500 11.288 
1000.00 80.709 239.858 185.273 -—201.476 54.585 —441.334 -309.771 — 181.620 9.487 

References 

Phase nl HS C, 

SOL Tk1/Ku1 e 


] 


1626 


VI2[g] VANADIUM DIIODIDE (GAS) 304.750 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] AKO) [ kJ / mol ] ee 
GAS 298.15 100.416 276.160 276.160 —21.757 0.000 -—104.094 -21.757 — 60.846 10.660 
300.00 100.532 276.782 276.162 —21.571 0.186 -104.606 -21.718 —61.089 10.637 
400.00 104.600 306.344 280.165 — 11.285 10.472 —133.823 -35.637 -73.974 9.660 
500.00 106.483 329.910 287.838 -0.721 21.036 —165.676 -75.928 —79.738 8.330 
600.00 107.506 349.423 296.523 9,983 31.740 — 199.671 -—71.697 — 80.897 7.043 
700.00 108.122 366.045 305.297 20.767 42.524 —235.465  -67.452 — 82.766 6.176 
800.00 108.523 380.511 313.814 31.601 53.358 —272.808 -63.224 — 85.243 5.566 
900.00 108.797 393.310 321.949 42.467 64.224 -—311.511 -—59.042 — 88.247 5.122 
1000.00 108.993 404.783 329.669 5S 57, 75.114 -—351.426 -54.938 -91.713 4.791 
1100.00 109.138 415.179 336.978 64.264 86.021 —392.432 -50.927 — 95.585 4.539 
1200.00 109.249 424.680 343.896 75.184 96.941 —434.432 -47.020 —99.818 4.345 
1300.00 109.335 433.428 350.451 86.113 107.870 -477.343 -43.225 — 104.373 4.194 
1400.00 109.403 441.533 356.671 97.050 118.807 —521.096 -39.552 -—109.215 4.075 
1500.00 109.458 449.083 362.583 107.993 129.750 — 565.631 — 36.010 -—114.316 3.981 
1600.00 109.503 456.149 368.212 118.942 140.699 -—610.897 -32.607 -— 119.648 3.906 
1700.00 109.540 462.789 373.582 129.894 151.651 -—656.847 -29.352 — 125.188 3.847 
1800.00 109.572 469.051 378.714 140.849 162.606 -—703.442  -26.254 — 130.916 3.799 
1900.00 109.598 474.976 383.626 ROOCMIIG 5 Oo -750.646 -—23.319 — 136.811 3.761 
2000.00 109.621 480.598 388.335 162.769 184.526 -798.427 -—20.553 — 142.857 SEACH 
References 
Phase H/S Cy 
GAS Tk1,e e 
VI3 VANADIUM TRIIODIDE 431.655 
Phase ill C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) | || kJ / mol ] [ - 
SOL 298.15 99.731 202.924 202.924 - 272.378 0.000 —332.880 -272.378 —272.318 47.709 
300.00 99.747 203.541 202.926 —272.193 0.185 —333.256 -272.391 — 272.318 47.415 
400.00 100.583 232.351 206.848 — 262.177 10.201 —355.117 -—297.399 —271.325 35.431 
500.00 101.420 254.885 214.283 —252.077 20.301 —379.519 -362.250 — 258.570 27.013 
600.00 102.257 273.450 222.642 — 241.893 30.485 -405.963 -360.415 — 238.006 20.720 
References 
Phase nls Cy 
SOL Tk1/Ku1 e 


] 


] 


57.455 


Phase r 


[kK] [——— 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase aes 


SOL Jal 


Cp 


28.848 
28.944 
32.709 
35.064 
36.864 
38.402 
39.800 
41.117 
42.384 
43.617 
44 828 
46.023 
47.207 
48.382 
49.551 
50.715 
51.875 
53.032 
54.186 


VANADIUM 0.465—NITRIDE 


S  -(G-+H298)/T H 


J/(K mol) 


26.714 
26.889 
35.786 
43.353 
49.910 
E5711 
60.931 
65.696 
70.094 
74.191 
78.039 
81.674 
85.128 
88.425 
91.585 
94.624 
97.556 
100.391 
103.141 


Remarks 


Jat 


H—-H298 


G 


rt 


26.711 — 132.214 
26.711 — 132.161 
27.899 —129.059 
30.252 -125.664 
32.994 -—122.064 
35.833 -—118.299 
38.649 -—114.388 
41.393 —110.342 
44.046 -106.167 
46.603 -101.866 


49.064 —97.444 
51.433 =S2S01 
53.718 — 88.240 
55.923 ~ 83.460 
58.053 — 78.564 
60.116 — 73.550 
62.115 — 68.421 
64.055 =6E}.117/S 
65.941 —57.814 
NDPT= 2875. 


0.000 

0.053 

3.155 

6.550 
10.150 
13.915 
17.826 
21.872 
26.047 
30.348 
34.770 
39.313 
43.974 
48.754 
53.650 
58.664 
63.793 
69.039 
74.400 


kJ / mol 


— 140.178 
— 140.227 
— 143.373 
— 147.340 
—1o2-0iM 
= 157.297 
— 163.133 
— 169.468 
— 176.260 
— 183.477 
— 191.090 
— 199.078 
— 207.419 
— 216.098 
— 225.100 
— 234.411 
— 244.021 
203.919 
— 264.096 


1627 


VNO.465 
AH; AG; log K; 
i= 

-—132.214  -118.276 20.721 
—132.219  -118.189 20.579 
-—132.362  -113.484 14.819 
-—132.312 -108.767 11.363 
-—132.128 -104.074 9.060 
— 131.846 —99.419 7.419 
— 131.492 —94.810 6.190 
— 131.088 —90.248 5.238 
— 130.665 — 85.733 4.478 
— 130.233 —81.261 3.859 
— 129.800 —76.828 3.344 
— 129.373 -72.431 2.910 
— 128.960 —68.067 2.540 
— 128.568 —63.731 2.219 
— 128.204 —59.421 1.940 
— 127.876 —55.132 1.694 
— 127.591 —50.861 1.476 
— 127.355 --46.605 1.281 
—127.174 — 42.360 1.106 


1628 


VN 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2619.00 


References 
Phase Al PS 


SOL Nb1 


S 


J/(K mol) 


37.263 
37.498 
49.266 
59.261 
67.869 
79.425 
82.170 
88.276 
93.868 
99.036 
103.852 
108.370 
112.632 
116.672 
120.519 
124.196 
ZETA 
131.097 
134.352 
137.493 
140.530 
143.473 
146.329 
149.104 
151.804 
152.309 


Remarks 


Jat 


VANADIUM NITRIDE 


~(G-H298)/T H 


H-H298 


G 
kJ / mol 


I 


SiG2C om CN AIOU 
37.263 -217.080 
38.830 ©=—212.977. 
41.945 -208.492 
45.565 —203.768 
49.302 -—198.864 
52:99 7 193t8ilt 
56.583 -—188.626 
60.036 -—183.318 
63.349 -177.894 
IGA) == 11742 Slats, 
69.573 —166.714 
72.498  —160.962 
Thc) She OS 
78.015 -—149.143 
80.625  -—143.079 
83.144 —136.918 
85.579  —130.666 
87.937 —124.321 
90.222 -—117.883 
92.440 —111.353 
94.596  -104.731 


96.692 —98.021 

98.733 =91.223 
100.723 — 84.338 
101.095 — 83.020 
NDPT= 2619. 


0.000 
0.070 
4.173 
8.658 
13.382 
18.286 
23.339 
28.524 
33.832 
39.256 
44.792 
50.436 
56.188 
62.045 
68.007 
74.071 
80.232 
86.484 
92.829 
99.267 
105.797 
112.419 
119.129 
125.927 
132.812 
134.130 


— 228.260 
— 228,329 
— 232.683 
— 238.123 
~ 244.489 
— 251.662 
— 259.547 
— 268.074 
—277.186 
— 286.834 
— 296.981 
~307.594 
318.647 
= 830110 
~341.975 
-~ 354.212 
— 366.809 
~379.750 
— 393.024 
—406.617 
— 420.519 
~ 434.720 
—449.211 
— 463.983 
~ 479,029 
481.918 


AH; AG; 
=217.150: _  —191,076 
-217.153 -—190.914 
-217.075 -182.169 
—216.721 — 173.480 
—216:211 — 164.877 
-215.604 -156.368 
-214.939 -147.951 
—214.247 -139.619 
-213.558 -131.364 
—212.884  -123.178 
—212.233 -115.051 
—211.613; * —106.978 
—211.028 — 98.952 
— 210.486 — 90.965 
— 209.993 — 83.014 
— 209.557 STEMS) 
— 209.189 =67:192 
— 208.901 —59.312 
— 208.696 —51.444 
— 208.578 — 43.585 
— 229.334 — 35.490 
— 228.714 — 26.692 
— 228.010 SW SAS 
— 227.224 SEs 
— 226.356 -0.481 
— 226.183 1.169 


66.941 


Phase 


SOL 


LIQ 


T 


aS eee ees 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2063.00 


2063.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase 


SOL 
LIQ 


H/S 


Ja1,Nb1 
Jal 


S 


J/(K mol) 


38.995 

39.277 

53.039 

64.337 

73.923 

82.309 

89.813 

96.639 
102.921 
108.760 
114.231 
119.390 
124.282 
128.942 
133.400 
137.680 
141.800 
145.779 
149.630 
151.996 

26.365 
178.362 
179.477 
182.397 
185.187 
187.858 
190.420 
192.881 
195.250 
197.532 
199.735 
201.862 


VANADIUM OXIDE 


—(G-H298)/T H H-H298 G 

[ kJ / mol 

38.995 — 431.789 0.000 — 443.415 
38.996 — 431.705 0.084 — 443.488 
40.846 — 426.912 4.877 —448.127 
44.448 — 421.845 9.944 — 454.013 
48.582 — 416.584 15.205 — 460.938 
S2.01kS — 411.142 20.647 — 468.758 
56.977 — 405.520 26.269 — 477.370 
61.010 — 399.723 32.066 — 486.698 
64.891 — 393.759 38.030 — 496.680 
68.617 — 387.631 44.158 — 507.268 
72.192 — 381.343 50.446 — 518.420 
75.626 — 374.897 56.892 — 530.103 
78.929 — 368.295 63.494 — 542.289 
82.109 — 361.539 70.250 —554.952 
85.176 — 354.630 77.159 —568.071 
88.139 — 347.571 84.218 — 581.626 
91.007 — 340.361 91.428 —595.601 
93.786 — 333.001 98.788 —609.981 
96.482 —325.493 106.296 —624.753 
98.141 —320.686 111.103 — 634.254 

54.392 

98.141 —266.294 165.495 — 634.254 
99.565 —263.972 167.817 — 640.874 
103.264 —257.696 174.093 — 658.969 
106.765 —251.420 180.369 —677.350 
110.089 —245.144 186.645 -—696.003 
113.251 — 238.868 192.921 -—714.917 
116.267 —232.592 199.197 — 734.083 
119.149 —226.316 205.473 — 753.491 
121.908 —220.040 211.749 -—773.130 
124.554 —213.764 218.025 —792.994 
127.095 —207.488 224.301 — 813.075 


AH AG; 
as 
-— 431.789 -—404.213 
—431.778 -—404.042 
—431.037  -394.902 
— 430.161 — 385.968 
4292029) = S37 7e219 
-—428.163  -368.636 
— 427.043 -—360.207 
— 425.853  -351.924 
—424618  -343.775 
— 423.347  —335.752 
— 422.044  —327.846 
— 420.716 -—320.050 
— 419.371 — 312.357 
-418.017  -—304.760 
— 416.661 — 297.254 
—415.313  -—289.833 
—413.980 —282.490 
412.0099" —27o:22N 
—411.388 —268.020 
-—410.598  —263.516 
= 300.2065) =263:5116 
—356.277 —261.853 
=O/7.302 —~ —257.110 
—3/7.200)  —251k647, 
-—377.040 -246.192 
-376.885  -—240.743 
—376.741 — 235.300 
-—376.608  —229.863 
-—376.485 —224.430 
— 376.371 — 219.002 
-—376.268 -213.577 


1629 


1630 


VO(g] 


Phase ‘AW 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase In WS 


GAS Jal 


—— 


J/(K mol) 


230.899 
231.089 
240.133 
247.474 
253.675 
259.041 
263.768 
267.990 
271.803 
275.278 
278.469 
281.419 
284.160 
286.721 
289.125 
291.390 
293.530 
2951009 
297.489 
299.331 
301.093 
302.784 
304.409 
305.974 
307.486 
308.948 
310.364 
311.738 


VANADIUM OXIDE (GAS) 


S —(G—-H298)/T H H-H298 G 

}eal kJ / mol 
230.899 127.612 0.000 58.769 
230.899 127.669 0.057 58.342 
232.122 130.816 3.204 34.763 
234.481 134.109 6.497 10.372 
237.176 137.511 9.899 — 14.694 
239.925 140.993 13.381 — 40.336 
242.616 144.534 16.922 — 66.481 
245.205 148.118 20.506 — 93.073 
247.677 151.738 24126 -120.065 
250.031 155.8640 w 27 fie) sh 147,422 
252.269 159.052. 31.440) =175.111 
254.400 162.737 35.125  -203.108 
256.429 166.435 38.823 -231.388 
258.364 170.148 42536 -259.934 
260.212 173.873 46.261 -288.727 
261.980 177.608 49.996 -317.754 
263.674 181.353 53.741 -347.001 
265.299 185.106 57.494 -376.456 
266.861 188.870 61.258  -406.109 
268.363 192.645 65.033 -435.951 
269.811 196.433 68.821 -465.973 
271.208 200.235 72.623 -496.167 
272.558 204.053 76.441 -526.528 
273.864 207.889 80.277 —-557.047 
275.128 211.742 84130 -587.721 
276.354 215.616 88.004  -618.543 
277.543 219.510 91.898 -649.509 
278.699 223.426 95.814 -680.614 
279.822 227.364 99.752 -711.855 


313.073 


AH; AG; 
127.612 97.972 
127.596 97.788 
126.691 87.988 
25/92 78.416 
124.893 69.026 
123.972 59.787 
123.011 50.682 
121.988 41.702 
120.878 32.840 
119.668 24.094 
118.350 15.462 
116.917 6.946 
115.359 — 1.456 
113.670 —9.742 
111.843 SWE 
109.866 — 25.960 
107.733 — 33.889 
105.438 — 41.695 
102.974 — 49.376 
100.340 — 56.930 

76.747 —64.114 

74.450 —70.465 

72.158 = ONAL 

69.872 — 82.873 

67.593 — 88.938 

65.324 —94.915 

63.065 -—100.808 

60.818  -106.621 

58.084 ~~ —112'357 


66.941 


log Ky 
[ = 


-— 17.164 
— 17.026 
— 11.490 
13} 182 
— 6.009 
—4.461 
—3.309 
—2.420 
SUNS 
—1.144 
-0.673 
=O7219 
0.054 
0.339 
0.585 
0.798 
0.983 
1.146 
1.290 
1.416 
1.522 
1.600 
1.670 
1.732 
1.787 
1.836 
1.881 
1.920 
1.956 


] 


82.940 


Phase alt 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00- 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nhs 


GAS Jal 


_—— = 


Jat 


S  ~(G-H298)/T 


J/(K mol) 


265.249 
265.521 
278.688 
289.622 
298.972 
307.124 
314.338 
320.798 
326.640 
331.970 
336.867 
341.395 
345.603 
349.533 
353.219 
356.689 
359.965 
363.070 
366.019 
368.827 
371.507 
374.071 
376.527 
378.884 
381.150 
383.333 
385.436 
387.467 
389.430 


VANADIUM DIOXIDE (GAS) 


H H-H298 G 

et kJ / mol 
265.250 —232.630 0.000 -311.714 
265.250 -232.549 0.081 —312.205 
267.021 — 227.963 4667 -339.438 
270.478 -—223.058 9.572 —367.869 
274.467 -—217.927 14.703 -397.310 
278.563 -212.637 19.993 -427.624 
282.592 -207.234 25.396 -458.704 
286.485 —-—201.748 30.882 -490.466 
290.213 -196.203 36.427 -522.843 
293.770 —-190.610 42.020 -—555.777 
297.160 -184.981 47.649 -—589.222 
300.391 Si SCO MOS SOOmmO231c0 
303.472 -173.646 58.984 -—657.491 
306.413 -167.950 64.680 -—692.250 
309.225 -162.239 70.391 —727.389 
311-916. -=156516- 976.114" —762.886 
314.495 -150.783 81.847 —798.721 
316.970 -145.041 87.589 -834.874 
319.350"), > =139:292 93.338) =871.329 
321.639 —133.536 99.094 -908.073 
323.846 -127.775 104.855 —945.091 
325.974 -122.008 110.622  -982.370 
328.030 -116.237 116.393 -1019.901 
330.017 -110.462 122.168 -1057.672 
331.940  -104.684 127.946 -1095.675 
333.804 -98.902 133.728 —-—1133.900 
335.610 —93.117 139.513 -1172.339 
337.364 —87.330 145.300 -1210.985 
339.067 —81.539 151.091 -1249.830 


AHy AG; 
— 232.630 -—241.930 
— 232.649 -—241.987 
— 233.601 — 244.952 
—234.416  -—247.693 
= 290: 1070) 200/278 
=235.907' © =252.:738 
— 236.674 —255.090 
—237.499  —-—257.344 
—238.444 -—259.500 
—239.432  -—261.561 
-—240.563  —263.523 
=241.8116) > = —265.387 
— 243.201 — 267.149 
—244.727  -—268.807 
—246.402 —270.358 
—248.237 —271.800 
=250:239' = 273:129 
-252.416  —-—274.343 
-254.775 -275.436 
=207,32)1 — 276.408 
— 280.845  -277.013 
—283.093 —-—276.789 
—285.359  —-276.466 
— 287.643 -276.049 
—289.944  —275.540 
—292.264 -274.942 
— 294.601 — 274.258 
-—296.955 -273.490 
=299.326 —272.640 


16382 


V203 


Phase T 
[K ] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2340.00 


LIQ 2340.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 


Phase nS 


SOL Jal 
LIQ Jat 


[= 


Cp 


104.952 
105.273 
117.545 
123.735 
127.354 
130.053 
132.642 
135.251 
137.961 
140.784 
143.715 
146.738 
149.838 
153.004 
156.222 
159.485 
162.785 
166.115 
169.470 
172.848 
176.243 
179.655 
181.023 


156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 
156.900 


Cp 


Jat 
Jal 


DIVANADIUM TRIOXIDE 


S) —(G-H298)/T H H-H298 G 
J/(K mol) I) II kJ / mol 


98.073 98.073 -—1218.799 0.000 -1248.039 

98.723 98.075 -—1218.605 0.194 -1248.222 
130.899 102.378 -1207.391 11.408 -1259.750 
157.865 110.856 =-1195.295 23.504 —1274.227 
180.768 120.649 -1182.728 36.071 -1291.188 
200.607 130.686 -1169.854 48945 -1310.279 
218.141 140.542 -1156.720 62.079 -1331.233 
233.913 150.055 -1143.327 75.472 -1353.849 
248.303 159.171 =1129.667° 89.132 =—1377.970 
261.583 167.885 -1115.731 103.068 -1403.472 
273.958 176.214 -1101.506 117.293 -1430.256 
285.580 184.185 -1086.985 131.814 -—1458.239 
296.568 191.823 -1072.156 146.643 —-1487.351 
307.013 199.157 -1057.015 161.784 —-1517.534 
316.990 206.212 -1041.554 177.245 —-—1548.738 
926:559° ~~ 213.012 =1025.769° 193.030 —1580.919 
335.768 219.577 -1009.655 209.144 -1614.038 
344.658 225.928 -993.211 225.588 -1648.062 
353.264 232.081 —976.432 242.367 -—1682.960 
361.614 238.051 -—959.316 259.483 -1718.706 
369.734 243.853 —941.862 276.937 -—1755.275 
377.643 249.499 -924.067 294.732 -1792.646 
380.752 251.716  -916.853 301.946 -1807.814 

50.065 WUE 
430.817 251.716 -—799.701 419.098 -1807.814 
434.790 256.243  -790.287 428.512 -1833.783 
441.195 263.514 -774.597 444.202 -1877.584 
447.348 270.467 —758.907 459.892 -—1922.013 
453.270 277.128 -743.217 475.582 -1967.046 
498.976 283.522 —727.527 491.272 —2012.660 
464.482 289.667 -711.837 506.962 -—2058.834 
469.801 295.584 -696.147 522.652 -2105.550 


Remarks 


Jat TPT= 168.8, L= 1.623 kJ 


AH; AG; 
-1218.799 -1139.053 
-1218.778 -—1138.558 
-—1217.154 -1112.039 
-—1214.969 -1086.006 
-1212.585 -1060.436 
—1210.145 -1035.271 
—1207.684 -1010.456 
—1205.207 -985.952 
-—1202.738 —961.722 
—1200.268 -—937.740 
-1197.789 -913.983 
-1195.296 -890.434 
=1192.788 ~— —867.077 
-—1190.270  -843.900 
-1187.748 -—820.891 
=4tN89.292: ~ —198.009 
Os S0 O50 
—1180.254 -—752.770 
-1177.810 —730.334 
-1175.406 —-—708.020 
-1214.618 -—685.339 
= 1210.93) == 661.362 
-—1209.378 -—651.818 
=1092:226  >—651-816 
-1091.304  -640.537 
-—1089.794 -621.786 
-1088.317  -603.095 
— 1086.871 —584.461 
-1085.456 -—565.879 
-1084.070  -547.347 
-—1082.714 -528.862 


149.881 


log K; 
[ = 


19929 
198.241 
145.217 
113.454 
92.319 
Thao 
65.976 
57.223 
50.235 
44.530 
39.785 
35.778 
32.351 
29.387 
26.799 
24.521 
22.500 
20.695 
19.074 
17.611 
16.272 
15.020 
14.550 


14.550 
13.941 
12.992 
12.116 
11.307 
WOLeey/ 

9.859 

9.208 


] 


165.881 


Phase Th 
[K] 


SOL-1 298.15 
300.00 
340.00 


SOL-2 340.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1818.00 


LIQ 1818.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 


Phase aS 


SOL-1 Jal 
SOL-2 Jat 
LIQ Jal 


Cy 


== 


115.399 
115.788 
124.201 


127.518 
135.276 
143.290 
148.420 
152.187 
155.417 
158.186 
160.680 
163.000 
165.205 
167.330 
169.398 
171.426 
173.422 
175.395 
177.350 
177.700 


213.384 
213.384 
213.384 
213.384 
213.384 
213.384 
213.384 
213.384 


DIVANADIUM TETRAOXIDE 


S  -(G-+H298)/T H H-H298 G AH; AG, 
J/(K mol) it kJ/mol 
103.512 103.512 -1427162 0.000 -1458.024 -1427.162 -1318.455 
104.227 103.514 -1426.948 0.214 -1458.216 -1427.149 -1317.781 
119.235 104.489 -1422.148 5.014 -1462.688 -1426.731 -1303.222 
26.459 8.996 
145.694 104.489 -1413.152 14.010 -1462.688 -1417.735 -1303.222 
167.076 112.301 -1405.252 21.910 -1472.082 -1416.528 -1283.110 
198.201 126.455 -1391.289 35.873 -1490.389 -1414.005 -1250.038 
224.808 140.684 -1376.688 50.474 -1511.572 -1411.168 -1217.507 
247.982 154.393 -1361.649 65.513 -1535.237 -1408.190 -1185.465 
268.522 167.399 -1346.264 80.898 -1561.081 -1405.146 -1153.854 
286.990 179.678 -1330.581 96.581 -1588.872 -1402.082 -1122.627 
303.788 191.262 -1314.636 112.526 -1618.424 -1399.058 -1091.739 
319.212 202.202 -1298.451 128.711 -1649.584 -1396.094 -1061.151 
333.490 212.555 -1282.040 145.122 -1682.228 -1393.203 -1030.830 
346.798 222.375 -1265.412 161.750 -1716.250 -1390.396 -1000.746 
359.275 231.7138 -1248.576 178.586 -1751.560 -1387.686  -970.876 
371.031 240.613 -1231.534 195.628 -1788.081 -1385.088  -941.195 
382.159 249.115 -1214.291 212.871 -1825.745 -1382.618  -911.683 
392.732 257.254 -1196.850 230.312 -1864.494 -1380.292  -882.322 
402.812 265.068 -1179.213 247.949 -1904.275 -1378.125  -853.093 
404.579 266.436 -1176.018 251.144 -1911.542 -1377.753  -847.844 
61.644 112.068 
466.222 266.436 -1063.950 363.212 -1911.542 -1265.685  -847.844 
475.636 275.263 -1046.452 380.710 -1950.161 -1261.201  -829.099 
486.581 285.557 -1025.114 402.048 -1998.276 -1256.079  -806.491 
496.992 295.380 -1003.775 423.387 -2047.459 -1251.346  -784.129 
506.919 304.771 -982.437 444.725 -2097.659 -1288.577 -761.504 
516.404 313.768  -961.098 466.064 -2148.828 -1283.268  -737.666 
525.486 322.402  -939.760 487.402 -2200.926 -1278.004 -714.057 
534.197 330.701 -918.422 508.740 -2253.913 -1272.783  -690.666 


1633 


V204 


log Ky 
[ = 


230.988 
229.446 
200.216 


200.216 
167.557 
130.591 
105.993 
88.460 
75.339 
65.156 
57.027 
50.390 
44.871 
40.210 
36.224 
32.775 
29.763 
Pa WMG 
24.756 
24.360 


24.360 
22.794 
21.063 
19.504 
18.080 
16.753 
15.541 
14.431 


] 


1634 


V205 DIVANADIUM PENTAOXIDE 181.880 

Phase T C, Ss —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] —$-. J. (Kimo) I dh kJ / mol ] [ - 

SOL 298.15 132.686 130.541 130.541 -—1550.590 0.000 -—1589.511 -—1550.590 -1419.359 248.666 
300.00 133.124 131.363 130.548  -1550.344 0.246 -—1589.753 -1550.572 -1418.545 246.991 
400.00 150.950 172.336 136.009 -1536.059 14.531 -1604.993 -1548.848 -1374.759 Ac eY-20) 
500.00 Ono 207.274 146.858 -—1520.382 30.208 -1624.019 -1546.140 -1331.536 139.105 
600.00 168.314 237.400 159.497 -1503.848 46.742 -1646.288 -1542.950 -1288.910 112.210 
700.00 MWesx2So 263.730 172.546 -1486.761 63.829 -1671.372 -1539.551 -1246.836 93.040 
800.00 Wie2oe 287.132 185.434  -1469.231 81.359 -1698.937 -1536.031 -1205.259 78.695 
900.00 180.748 308.215 197.924  -1451.328 99.262  -1728.722 -1532.449 -1164.128 67.564 
943.00 182.144 316.684 203.148 -1443.525 107.065 -1742.158 -1530.907 -1146.566 63,511 

68.417 64.517 

LIQ 943.00 190.790 385.100 203.148 -—1379.008 171.582 -1742.158 -1466.390 -1146.566 63.511 
1000.00 190.790 396.298 213.841 -—1368.133 182.457 -1764.431 -1463.907 -1127.309 58.885 
1100.00 190.790 414.482 231.268 -—1349.054 201.536 -1804.985 -—1459.804 -1093.850 51.943 
1200.00 190.790 431.083 247.237 -1329.975 220.615 -1847.275 -—1456.019 -1060.751 46.173 
1300.00 190.790 446.354 261.975 -—1310.896 239.694 -1891.157 -—1452.552 -1027.955 41.304 
1400.00 190.790 460.493 275.656 -1291.817 258.773 -1936.508 -—1449.406 -—995.414 37.139 
1500.00 190.790 473.657 288.422 -1272.738 277.852  -1983.223 -—1446.592 — 963.086 33.538 
1600.00 190.790 485.970 300.388 -1253.659 296.931 -2031.211 -—1444.119 — 930.935 30.392 
1700.00 190.790 497.537 311.648 -—1234.580 316.010 -—2080.392 -—1442.001 — 898.927 27.621 
1800.00 190.790 508.442 322.281 -1215.501 335.089 -2130.696 -—1440.249 — 867.034 25.161 
1900.00 190.790 Sil@xfom 332.353 -1196.422 354.168 -2182.061 -—1438.878 — 835.228 22.962 
2000.00 190.790 528.544 341.920 -1177.343 373.247 -2234.430 -—1437.896 — 803.484 20.985 
2100.00 190.790 537.852 351.080 -1158.264 392.326 -2287.754 -—1437.315 -—771.780 19.197 
2200.00 190.790 546.728 359.726 -1139.185 411.405 -2341.986 -—1478.710 —739.614 17.561 
2300.00 190.790 555.209 368.042 -1120.106 430.484  -2397.086 -—1477.576 —706.044 16.035 
2400.00 190.790 563.329 376.011 -1101.027 449.563 -2453.016 -—1476.497 —672.522 14.637 
2500.00 190.790 Sell IT 383.660 -1081.948 468.642 -2509.741 -1475.472 — 639.045 13.352 

References 

Phase H/S Cy Remarks 

SOL Nb1,Ja1 Jat 

LIQ Jat Jat NDPT= 1963., V205 = V204 + 1/2 O2 

VOCI3 VANADIUM TRICHLORIDE OXIDE 173.299 

Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] | J/(K mol) Fuel kJ / mol le See 

LIQ 298.15 150.624 244.346 244.346 — 734.710 0.000 —807.562 -734.710 — 668.576 Ws 
300.00 150.624 CAS 244.348 —734.431 0.279 —808.015 -734.599 — 668.166 116.338 
400.00 150.624 288.609 250.257 —719.369 15.341 —834.813 -728.789 — 646.907 84.477 

References 

Phase H/S C, Remarks 

LIQ Nb1 e Tk1 MPT= 195., L= 9.6 kJ 


| 


] 


173.299 


Phase il 
[K] 


GAS 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 


References 
Phase iS 


GAS Nb1 


—_——— 


VANADIUM TRICHLORIDE OXIDE (GAS) 


S 


J/(K mol) 


344.290 
344.846 
371.386 
392.608 
410.205 
425.208 
438.271 
449.832 
460.199 


—(G-H298)/T H H-H298 G 

It kJ. / mol 
344.290  -695.590 0.000 798.240 
344.291  -695.424 0.166 798.877 
347.882 -686.188 9.402 834.743 
354.777 -676.674 18.916 872.978 
362.591  -667.021 28.569  -913.144 
370.491  -657.288 38.302  -954.933 
378.164  -647.505 48.085  -998.122 
385.497 -637.689 57.901 -1042.538 
392.458  -627.849 67.741 -1088.048 


1635 


VOCI3{g] 
AH; AG; log K; 
te [ = 

-—695.590 -659.254 115.499 
— 695.591 — 659.029 114.747 
-—695.609 -646.838 84.468 
-—695.642  -634.642 66.301 
—695.743 -622.434 54.188 
—695.928  -610.203 45.534 
-—696.205  -597.938 39.041 
-—696.585 -585.633 33.989 
-—697.087  -573.280 29.945 


] 


1636 


W 


Phase 


SOL 


LIQ 


4 
[K] 


298.15 

300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3680.00 


3680.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 


[ 


Cp 


24.297 
24.313 
24.925 
25.365 
PAS TE) 
26.225 
26.667 
27.114 
27.564 
28.017 
28.473 
28.931 
29.393 
29.859 
30.331 
30.810 
31.269 
31.800 
32.306 
32.766 
33.194 
33.627 
34.110 
34.696 
35.435 
36.380 
37.580 
39.081 
40.930 
43.166 
45.830 
48.958 
OZIO05) 
56.743 
61.464 
65.664 


35,564 
35.564 
35.564 
35.564 
35.564 
35.564 
35.564 
35.564 
35.564 
35.564 


TUNGSTEN 
S —(G-H298)/T H H—-H298 G 
— J/(K mol) Ll kJ / mol 
32.660 32.660 0.000 0.000 - 9.738 
32.811 32.661 0.045 0.045 -9.798 
39.898 33.623 2200 2.510 — 13.449 
45.508 35.458 51025 5.025 —17.729 
50.170 S002 7.583 7.583 —22.519 
54.179 39.631 10.183 10.183 —27.742 
57.709 41.674 12.828 12.828 — 33.339 
60.876 43.635 SES loroilW4 — 39.271 
63.756 45.505 18.251 18.251 — 45.505 
66.404 47.286 21.030 21.030 —52.015 
68.862 48.983 23.854 23.854 —58.779 
71.159 50.601 26.725 26.725 —65.782 
LE SO, 52.148 29.641 29.641 —73.007 
TASES 53.628 32.603 32.603 — 80.442 
77.305 55.047 35.613 35.613 — 88.076 
79.158 56.412 38.670 38.670 — 95.900 
80.932 Sie Alj772 41.772 — 103.905 
82.636 58.992 44.925 44.925 — 112.084 
84.281 60.215 48.131 48.131 — 120.430 
85.868 61.399 51.385 51.385  -128.938 
87.402 62.546 54.683 54.683  -137.602 
88.887 63.660 58.024 58.024 — 146.417 
90.328 64.741 61.410 61.410  -155.378 
91.732 65.793 64.849 64.849 — 164.481 
93.107 66.817 68.354 68.354 — 173.723 
94.461 67.816 71.943 71.943 — 183.102 
95.805 68.791 75.639 75.639 -192.615 
97.149 69.746 79.469 79.469 — 202.263 
98.504 70.682 83.467 83.467 — 212.046 
99.881 71.601 87.668 87.668 -221.965 
101.293 72.507 92.114 92.114 — 232.023 
102.750 73.401 96.849 96.849 — 242.225 
104.264 74.287 101.922 101.922 — 252.575 
105.847 75.166 107.384 107.384 — 263.080 
107.510 76.041 113.290 113.290 —273.747 
108.906 76.740 118.372 118.372 -282.403 
9.619 35.397 

118.525 76.740 153.769 153.769 — 282.403 
118.718 76.966 154.480 154.480 — 284.776 
119.666 78.078 158.037 158.037 -296.695 
120.590 79.156 161.593 161.593 -308.708 
121.490 80.203 165.150 165.150 — 320.812 
122.369 81.221 168.706 168.706  -333.005 
123.226 82.211 172.262 172.262 -345.285 
124.062 83.174 175.819 175.819 — 357.650 
124.880 84.113 Weve WAS SHAS — 370.097 
125.679 85.028 182.932 182.932  -382.625 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


183.850 


log Ky 


[ 


] 


183.850 


Phase T 
[K] 


LIQ 4600.00 
4700.00 
4800.00 
4900.00 
5000.00 
5100.00 
5200.00 
5300.00 
5400.00 
5500.00 
5600.00 
5700.00 
5800.00 
5900.00 
5931.00 


References 


Phase Al HS 


SOL Jat 
LIQ Jat 


—— = 


S  -~(G-H298)/T 


J/(K mol) 


126.461 
127.226 
127.975 
128.708 
129.426 
130.131 
130.821 
131.499 
132.163 
132.816 
133.457 
134.086 
134.705 
135.313 
135.499 


Remarks 


Hu1 


TUNGSTEN [continued] 


H H-H298 G 

ll || kJ / mol 
85.920 186.488 186.488 -—395.232 
86.791 190.044 190.044 — 407.917 
87.641 193.601 193.601 — 420.677 
88.472 Sia Senet a — 433.511 
89.284 200.714 200.714 — 446.418 
90.078 204.270 204.270 — 459.396 
90.855 207.826 207.826 —472.444 
91.615 Asis} 2A astek — 485.560 
92.360 214.939 214.939  -498.743 
93.089 218.496 218.496 —511.992 
93.805 POAVSZ E22 Ud2 — 525.306 
94.506 225.608 225.608 -538.683 
95.194 229.165 229.165 — 552.123 
95.868 PRY I(E)| PRY IP — 565.624 
96.075 233.824 233.824 — 569.821 


BPT= 5931., L= 806.78 kJ 


AH; AG, 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1637 


1638 


W{g] 


Phase T 


a 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 
4900.00 
5000.00 


Cp 


21.304 
21.348 
23.169 
26.319 
30.366 
34.374 
37.738 
40.096 
41.226 
41.470 
40.946 
40.013 
38.882 
37.684 
36.499 
35.375 
34.343 
33.420 
32.614 
31.927 
31.358 
30.901 
30.551 
30.299 
30.136 
30.051 
30.032 
30.069 
30.150 
30.326 
30.536 
30.785 
31.072 
31.392 
31.739 
32.111 
32.502 
32.908 
33.326 
33.751 
34.182 
34.614 
35.046 
35.474 
35.897 
36.314 
36.723 
37.122 
37.511 


J/(K mol) 


173.951 
174.082 
180.464 
185.946 
191.097 
196.084 
200.903 
205.495 
209.790 
213.738 
217.328 
220.570 
223.495 
226.137 
228.531 
230.710 
232.702 
234.533 
236.227 
237.801 
239.272 
240.656 
241.963 
243.205 
244.390 
245.525 
246.618 
247.672 
248.693 
249.684 
250.650 
251.594 
ZOCzOII, 
253.422 
254.311 
255.186 
256.047 
256.897 
257.735 
258.563 
259.382 
260.191 
260.992 
261.784 
262.569 
263.345 
264.114 
264.875 


TUNGSTEN (GAS) 
S —(G-H298)/T H H-H298 G 

Iheih kJ / mol 
173.951 851.026 0.000 799.163 
173.951 851.065 0.039 798.841 
174.809 853.288 2.262 781.102 
176.497 855.750 4.724 762.777 
178.504 858.582 7.556 743.924 
180.661 861.822 10.796 724.563 
182.892 865.435 14.409 704.712 
185.151 869.336 18.310 684.390 
187.403 873.413 22.387 663.623 
189.620 877.556 26.530 642.444 
191.782 881.681 30.655 620.888 
193.874 885.732 34.706 598.990 
195.887 889.677 38.651 576.784 
197.817 893.506 42.480 554.300 
199.663 897.215 46.189 531.565 
201.426 900.808 49.782 508.601 
203.109 904.293 53.267 485.429 
204.716 907.680 56.654 462.066 
206.249 910.981 59.955 438.527 
207.715 914.207 63.181 414.825 
209.116 917.370 66.344 390.971 
210.458 920.482 69.456 366.973 
211.743 923.554 72.528 342.842 
PAW ENE 926.595 75.569 318.583 
214.163 929617. 78.591 294.203 
215.303 932.625 81.599 269.707 
216.402 935.629 84.603 245.099 
217.463 938.634 87.608 220.384 
218.487 941.644 90.618 195.566 
219.477 944.668 93.642 170.647 
220.436 947.711 96.685 145.630 
221.366 SOOT 7 99-7511 120.517 
222.269 953.869 102.843 95.312 
223.146 956.992 105.966 70.015 
223.999 960.148 109.122 44.628 
224.831 963.341 112.315 19.153 
225.641 966.571 115.545 -6.409 
226.431 969.842 118.816 — 32.056 
227.203 973.153 122.127 —57.788 
227.958 976.507 125.481 — 83.603 
228.697 979.904 128.878 -109.500 
229.420 983.344 132.318 -135.479 
230.128 986.827 135.801 -161.538 
230.823 990.353 139.327 -187.677 
231.505 993.921 142.895 -213.895 
232.174 997.532 146.506  -240.191 
232.831 1001.184 150.158 -—266.564 
233.477 = 1004.876 153.850  -293.013 
234.113 1008.608 157.582 -319.538 


265.629 


AH; AG; 
851.026 808.900 
851.020 808.639 
850.778 794.551 
850.726 780.507 
850.999 766.443 
851.638 752.305 
852.607 738.052 
853.819 723.662 
855.162 709.128 
856.526 694.459 
857.827 679.667 
859.007 664.772 
860.037 649.791 
860.903 634.742 
861.602 619.641 
862.138 604.501 
862.521 589.334 
862.755 574.150 
862.850 Bs Sars 
862.822 543.763 
862.687 528.573 
862.458 513.390 
862.144 498.220 
861.746 483.064 
861.262 467.926 
860.682 452.809 
859.990 437.714 
859.165 422.647 
858.178 407.611 
857.000 392.611 
855.597 377.653 
853.927 362.742 
851.947 347.887 
849.608 333.094 
846.859 318.375 
808.860 303.928 
808.534 290.286 
808.248 276.652 
808.004 263.024 
807.801 249.402 
807.641 235.785 
807.525 222.171 
807.451 208.559 
807.421 194.948 
807.433 181.337 
807.487 167.726 
807.583 154.113 
807.719 140.498 
807.894 126.879 


183.850 


log K; 
[ = 


-— 141.716 
— 140.797 
— 103.758 
~§1.539 
— 66.725 
— 56.138 
— 48.190 
— 42.000 
— 37.041 
32. Oiai 
— 29.585 
=26.711 
— 24.244 
— 22.104 
— 20.229 
— 18.574 
alienOZ 
— 15.784 
— 14.598 
— 13.525 
= 12.500 
= 1/1 Se, 
— 10.843 
— 10.093 
-—9.401 
-— 8.760 
—8.166 
—7.613 
= 1/08 
=—6.619 
=6:165 
-5.742 
—5.345 
-—4.971 
-4.619 
— 4.291 
- 3.990 
-3.705 
-3.435 
-3.177 
— 2.932 
— 2.699 
—2.476 
— 2.263 
— 2.059 
— 1.864 
= ROWG 
— 1.498 
= IkS20 
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183.850 TUNGSTEN (GAS) [continued] W{g] 
Phase ali C, S —(G-H298)/T H H—-H298 G AH; AGy log K; 
[K] Sa (Kmol) leat kJ / mol [ - 
GAS 5100.00 37.889 266.376 234.738 1012.378 161.352 -346.139 808.108 113.257 —1.160 
5200.00 38.255 AOA) akoy etsy! 10) Cn. SSeue OOn|OOmmE—o7/e-oS 808.359 99.630 — 1.001 
5300.00 38.610 267.847 235.960 1020.028 169.002 -399.562 808.646 85.998 — 0.848 
5400.00 38.953 268: O72 eC OL bi, 1023.907 172.881 —426.383 808.968 72.360 —0.700 
5500.00 39.285 269.290 237.146 1027.819 176.793 -453.276 809.323 58.716 — 0.558 
5600.00 39.604 270.001 237.726 1031.763 180.737 -480.240 809.711 45.065 —0.420 
5700.00 39.912 270.704 238.299 1035.739 184.713 -507.276 810.131 31.407 — 0.288 
5800.00 40.210 271.401 238.863 1039.745 188.719  -534.381 810.581 17.742 —0.160 
5900.00 40.497 272.091 239.421 1043.781 192.755 -561.556 811.060 4.068 —0.036 
6000.00 40.775 272.774 239.971 1047.844 196.818 -588.799 0.000 0.000 0.000 
References 
Phase nl Ws Cp 
GAS Ja1,Hu1 Hu1 
263.754 TUNGSTEN BROMIDE (GAS) WBr{g] 
Phase Vv Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (>) it) | I kJ / mol ] [ - 
GAS 298.15 36.0383 272.488 272.488 586.178 0.000 504.936 586.178 537.364 -94.144 
300.00 36.049 272.711 272.488 586.245 0.067 504.431 586.130 537.061 -93.511 
400.00 36.683 283.179 273.914 589.885 3.707 476.613 570.064 523.971  -68.424 
500.00 37.013 291.403 276.617 593.571 7.393 447.870 569.389 512.525  -53.543 
600.00 CHCl A e2o Ol 0279662 597.283 11.105 418.381 568.684 501.218 -43.635 
700.00 37.362 303.918 282.727 601.012 14.834 388.269 567.945 490.032  -36.567 
800.00 37.494 308.916 285.695 604.755 18.577 357.622 567.169 478.954 -31.272 
900.00 37.626 313.340 288.525 608.511 22.333 326.505 566.358 467.975  -27.161 
1000.00 37.767 Cilio 291.209 612.281 26.103 294.969 565.511 457.089 -23.876 
1100.00 37.918 320.918 293.748 616.065 29.887 263.055 564.629 446.289  -21.192 
1200.00 38.082 324.224 296.152 619.865 33.687 230.796 563.715 435.571 -18.960 
1300.00 38.256 327.279 298.430 623.682 37.504 198.219 562.769 424.930 -17.074 
1400.00 38.440 330.121 300.594 627.516 41.338 165.347 561.792 414.364 -15.460 
1500.00 38.629 332.779 302.652 631.370) 45.1192 132.200 560.784 403.868  -14.064 
1600.00 38.822 335.279 304.614 635.242 49.064 98.796 559.746 393.441 -12.845 
1700.00 39.016 337.638 306.487 639.134 52.956 65.149 558.677 383.080  -11.771 
1800.00 39.206 339.874 308.281 643.045 56.867 CPZ Om O ILO LS 372.782  -10.818 
1900.00 39.390 341.998 310.000 646.975 60.797 —2.822 556.447 362.546 —9.967 
2000.00 39.564 344.023 311.651 650.923 64.745 —37.124 555.277 352.371 —9.203 
References 
Phase H/S Cy 
GAS Jat Jat 


] 
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WBr5 TUNGSTEN PENTABROMIDE 583.370 
Phase W C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) a kJ / mol [ee 
SOL 298.15 155.468 271.960 271.960 —311.708 0.000 —392.793 -311.708 — 269.602 47.233 
300.00 155.653 272.922 271.963 — 311.420 0.288 —393.297  -311.815 — 269.340 46.896 
400.00 165.687 319.075 278.188 — 295.353 16.355 —422.983 -384.419 — 239.993 31.340 
500.00 175.728 Stoll) 290.275 — 278.283 33.425 —456.845 -379.093 — 204.484 21.362 
559.00 181.653 377.051 298.396 — 267.740 43.968 —478.511 -—375.533 — 184.079 17.201 
30.687 17.154 
LIQ 559.00 182.004 407.737 298.396 — 250.586 61.122 —478.511 -358.379 — 184.079 17.201 
600.00 182.004 420.620 306.313 — 243.124 68.584 -—495.496 -355.788 — 171.388 14.921 
633.00 182.004 430.364 312.528 — 237.118 74.590 —509.538 -353.713 -— 161.302 Oso 
References 
Phase eS Cy Remarks 
SOL Jat Jat 
LIQ Jat Jat Jal BPii= 633.0) E= 81:50) kJ 
WBr5d{[g] TUNGSTEN PENTABROMIDE (GAS) 583.370 
Phase aT C, S —(G—H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) lie kJ / mol ] [ - 
GAS 298.15 WA PAZ 461.605 461.605 — 199.158 0.000 —336.785 -199.158 — 213.594 37.421 
300.00 WAI 462.392 461.607 -— 198.923 0.235 —337.640 -199.317 — 213.684 37.206 
400.00 129.694 499.382 466.634 — 186.059 13.099 -—385.812 -275.124 — 202.821 26.486 
500.00 130.881 528.464 476.196 — 173.024 26.134 —437.256 -273.834 — 184.895 19.316 
600.00 131.529 552.390 486.960 — 159.900 39.258 —491.334 -272.564 — 167.226 14.558 
700.00 131.916 572.696 497.794 — 146.726 52.432 —547.614 -271.330 — 149.768 USUTAS 
800.00 SZ alval 590.329 508.283 — 133.521 65.637 -—605.784 -270.138 — 132.484 8.650 
900.00 ey eey/ 605.908 518.281 — 120.294 78.864 -—665.611 -268.994 — 115.347 6.695 
1000.00 132.509 619.861 527 e154: — 107.051 92.107 -—726.912 -267.898 — 98.334 5.136 
1100.00 132.648 632.497 Sonal -93.793 105.365 —789.540 -266.852 — 81.429 3.867 
1200.00 132.785 644.045 545.181 —80.521 118.637 —853.375 -265.853 — 64.617 2.813 
1300.00 132.927 654.679 553.200 —67.236 131.922 -—918.318 -264.902 — 47.886 1.924 
1400.00 133.079 664.535 560.805 —53.936 145.222 —984.285 -263.997 —31.226 1.165 
1500.00 133.244 673.722 568.030 -40.620 158.538 -1051.203 -263.136 — 14.630 0.509 
1600.00 133.423 682.327 574.907 —27.286 171.872 -1119.010 -—262.318 1.910 —0.062 
1700.00 133.616 690.422 581.467 -13.935 185.223 -1187.651 -—261.543 18.400 -—0.565 
1800.00 133.825 698.065 587.734 -0.563 198.595 -1257.079 -260.806 34.846 -1.011 
1900.00 134.048 705.306 593.733 12.831 211.989 -1327.251 -260.111 Sile252 — 1.409 
2000.00 134.286 712.188 599.485 26.247 225.405 -1398.128  -259.457 67.622 — 1.766 
References 
Phase int 1S C, 
GAS Jal Jal 


] 


663.274 TUNGSTEN HEXABROMIDE WBr6 
Phase VW C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
a) l(t) ] [ kJ / mol i) «(ee 
SOL 298.15 181.393 313.800 313.800 — 343.088 0.000 —436.647 -343.088 — 290.766 50.941 
300.00 181.594 314.923 313.803 — 342.752 0.336 —437.229 -343.217 — 290.441 50.570 
400.00 192.465 368.653 321.056 — 324.049 19.039 —471.510 -430.426 — 254.611 33.249 
500.00 203.342 412.768 S1S}5)5 11 11(0) — 304.259 38.829 —510.643 -424.227 —211.356 22.080 
582.00 212.263 444.308 348.314 — 287.219 55.869 —545.807 -418.424 — 176.888 15.876 
References 
Phase H/S C, Remarks 
SOL Jat Jat Jat subl., MPT= 582. (p= 50 atm) 
663.274 TUNGSTEN HEXABROMIDE (GAS) WBr6[g] 
Phase I C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) | I kJ / mol ] [a <—sa) 
GAS 298.15 151.367 482.525 482.525 — 243.090 0.000 —386.955 -243.090 — 241.073 42.235 
300.00 151.445 483.461 482.527 — 242.810 0.280 —387.848 -243.275 — 241.060 41.972 
400.00 154.217 527.463 488.508 — 227.508 15.582 —438.493 -333.884 — 221.594 28.937 
500.00 155.541 562.034 499.880 —212.013 31.077 —493.030 -331.981 — 193.742 20.240 
600.00 156.273 590.463 512.678 — 196.419 46.671 -—550.697 -330.100 — 166.272 14.475 
700.00 156.719 614.589 525.557 — 180.768 62.322 —610.980 -328.255 — 139.114 10.381 
800.00 157.011 635.536 538.024 — 165.080 78.010 -—673.509 -326.455 -112.217 o2h 
900.00 ihe aya 654.041 549.906 — 149.368 93.722 —738.006 -324.704 — 85.543 4.965 
1000.00 aSko7/ 670.613 561.163 —133.640 109.450 —804.253 -323.006 —59.061 3.085 
1100.00 157.464 685.616 571.806 -—117.898 125.192 —872.076 -321.363 — 32.746 1k559 
1200.00 157.545 699.321 581.869 -—102.148 140.942 —941.333 -319.775 —6.579 0.286 
1300.00 157.608 711.934 591.395 -—86.390 156.700 -1011.904 -318.244 19.458 —0.782 
1400.00 157.658 723.616 600.428 -70.627 172.463 -1083.689 -316.772 45.380 — 1.693 
1500.00 157.698 734.495 609.007 -—54.859 188.231 -1156.601 -315.358 71.198 -—2.479 
1600.00 157.731 744.673 617.172 —39.087 204.003 -1230.564 -314.003 96.924 —3.164 
1700.00 157.758 754.237 624.956 -—23.313 219.777 -1305.515 -312.709 122.567 —3.766 
1800.00 157.780 763.254 632.391 -7.536 235.554 -1381.394 -311.473 148.135 —4.299 
1900.00 157.799 771.786 639.505 8.243 251.333 -1458.149 -310.301 173.637 -—4.774 
2000.00 157.815 779.880 646.323 24.024 267.114 -1535.736 -309.195 199.078 -—5.199 
2100.00 157.828 787.580 652.868 39.806 282.896 -1614.112 -308.151 224.466 — 5.583 
2200.00 157.840 794.923 659.159 55.590 298.680 -1693.240 -307.165 249.806 -—5.931 
2300.00 157.850 801.939 665.216 71.374 314.464 -1773.086 -306.235 275.101 -—6.248 
2400.00 157.858 808.657 671.053 87.160 330.250 -1853.618 -305.363 300.358 —6.537 
2500.00 157.866 815.102 676.687 102.946 346.036 -1934.808 -304.559 325.580 —6.803 
References 
Phase H/S Cy 
GAS Jat Jat 
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wc 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase ms 


SOL Hu1,A1 


Al 


S 


J/(K mol) 


32.384 
32.603 
43.645 
53.093 
61.240 
68.380 
74.736 
80.469 
85.696 
90.506 
94.965 
SR) 2S 
103.027 
106.705 
110.184 
113.488 
116.635 
119.640 
IZZIE 7 
125.277 
2929 
130.483 
132.946 
135.323 


Remarks 


Hu1 


TUNGSTEN CARBIDE 


MPT= 3049. (peritec.) 


—(G-H298)/T H H-H298 G 

kJ / mol 
32.384 — 40.166 0.000 - 49.821 
32.385 — 40.100 0.066 -—49.881 
33.854 — 36.250 3.916 —53.708 
36.782 — 32.010 8.156 — 58.557 
40.195 —27.539 12.627 — 64.283 
43.722 —22.905 17.261 -70.771 
47.209 —18.144 22.022 —77.933 
50.591 -13.276 26.890 — 85.698 
53.844 -8.314 31.852 -—94.010 
56.961 -3.267 36.899 -102.823 
59.944 1.858 42024  -112.099 
62.800 7.056 47.222  -121.806 
65.536 12.322 52488 -—131.916 
68.159 17.653 57.819 -142.404 
70.678 23.045 63.211 — 153.250 
73.099 28.495 68.661 -— 164.435 
75.431 34.001 74.167 — 175.942 
77.680 39.559 79.725 — 187.757 
79.850 45.168 85.334 — 199.866 
81.948 50.824 90.990 -212.257 
83.978 56.526 96.692 -224.918 
85.945 62.272 102.438 — 237.839 
87.852 68.058 108.224  -251.012 
89.704 73.883 114.049  -264.426 


AH; AG; 
— 40.166 — 38.372 
— 40.161 — 38.361 
- 39.813 — 37.810 
— 39.419 - 37.355 
— 39.086 =36:970 
— 38.831 — 36.644 
— 38.638 — 36.346 
— 38.492 — 36.068 
— 38.383 — 35.805 
— 38.304 =S0,0011 
— 38.249 — 35.304 
— 38.213 — 35.060 
— 38.192 — 34.818 
— 38.183 — 34.578 
— 38.185 — 34.337 
— 38.196 — 34.096 
— 38.213 — 33.855 
— 38.242 -— 33.612 
— 38.286 — 33.367 
— 38.343 — 33.120 
— 38.409 — 32.870 
— 38.484 —32.616 
— 38.571 — 32.359 
— 38.681 — 32.098 


195.861 


log Ky 


[ 


] 
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379.711 DITUNGSTEN CARBIDE W2C 
Phase i oF S —(G-H298)/T H H-H298 G AH; AG; log Ky 
Oe (Kel) ilpalt kJ / mol lines = 
SOL 298.15 76.611 56.066 56.066 — 26.359 0.000 — 43.075 — 26.359 — 21.888 3.835 
300.00 76.832 56.540 56.067 — 26.217 0.142 -— 43.179 — 26.323 —21.860 3.806 
400.00 84.998 79.908 59.198 — 18.075 8.284 —50.038 —24.148 — 20.691 2.702 
500.00 89.362 99.384 65.343 —9.339 17.020 —59.031 -—21.773 — 20.100 2.100 
600.00 92.229 115.945 72.432 -—0.251 26.108 -69.818  -19.381 -— 19.990 1.740 
700.00 94.390 130.330 79.698 9.084 35.443 -82.147  -17.025 — 20.279 sons) 
800.00 96.174 143.054 86.837 18.614 44.973 -—95.829 -14.708 — 20.902 1.365 
900.00 97.740 154.474 93.729 28.312 54.671 -110.715 -12.421 —21.814 1.266 
1000.00 99.169 164.847 100.330 38.158 64.517 -126.689 -10.162 —22.979 1.200 
1100.00 100.510 174.362 106.633 48.143 74.502 — 143.656 -7.925 — 24.369 Wstlevé 
1200.00 101.790 183.163 112.649 58.258 84.617 — 161.537 -—5.704 — 25.962 1.130 
1300.00 103.027 191.359 118.392 68.499 94.858 — 180.268 —3.495 —27.740 INS 
1400.00 104.234 199.039 123.881 78.862 105.221 -— 199.792 - 1.293 — 29.688 1.108 
1500.00 105.417 206.271 129.135 89.345 115.704 — 220.061 0.906 —31.793 1.107 
1600.00 106.583 PSNI 134.171 99.945 126.304 — 241.033 3.103 —34.044 Ueuh 
1700.00 107.736 219.608 139.008 110.661 137.020 — 262.672 5.301 — 36.433 1.119 
1800.00 108.879 225.798 143.659 121.492 147.851 — 284.944 7.507 —38.952 1.130 
1900.00 110.012 OAD 148.139 132.437 158.796 — 307.822 9.710 — 41.593 1.143 
2000.00 111.140 237.387 152.460 143.494 169.853 — 331.279 11.909 — 44.350 1.158 
2100.00 112.261 242.837 156.635 154.664 181.023 — 355.292 14.112 — 47.217 1.174 
2200.00 113.378 248.085 160.673 165.946 192.305 — 379.840 16.328 —50.190 1.192 
2300.00 114.492 253.149 164.584 177.340 203.699 —404,903 18.561 — 53.263 1.210 
2400.00 115.602 258.045 168.377 188.845 215.204 — 430.464 20.806 —56.434 1.228 
2500.00 116.710 262.787 172.059 200.460 226.819 — 456.507 23.047 —59.698 1.247 
2600.00 WIAOIS 267.386 175.638 212.187 238.546 — 483.017 25.260 — 63.052 1.267 
2700.00 118.919 271.853 179.119 224.023 250.382 —509.980 27.408 — 66.490 1.286 
2800.00 120.021 276.198 182.509 235.970 262.329 — 537.383 29.446 —70.005 1.306 
2900.00 WAAL 280.429 185.813 248.027 274.386 —565.216 31.318 -—73.590 1.326 
3000.00 122.220 284.553 189.036 260.194 286.553 — 593.466 32.959 -77.237 1.345 
3068.00 122.967 287.301 191.183 268.531 294.890 -—612.909 33.906 -—79.745 1.358 
References 
Phase H/S Cy 
SOL Sh1 Sh1 
351.912 TUNGSTEN HEXACARBONYL W(CO)6 
Phase E Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
le © J/(K mol) lel kJ / mol le alas 
SOL 298.15 241.417 332.210 332.210 —951.860 0.000  -1050.908 -951.860 — 847.408 148.462 
300.00 241.881 333.704 332.214 —951.413. 0.447 -1051.524 -951.716 — 846.760 147.434 
400.00 266.985 406.727 342.001 —925.970 25.890 -1088.661 -943.873 —812.950 106.160 
References 
Phase H/S Cy 
SOL Tk1 Tk1,e 


] 
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W(CO)6/g] 


Phase Y 
[K ] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl LS 


GAS Tk1 


—_—_—— 


Cp 


208.781 
209.467 
235.173 
249.536 
259.434 
267.224 
273.891 
279.904 
285.512 
290.854 
296.016 
301.051 
305.994 
310.868 
315.691 
320.473 
325.224 
329.950 
334.656 


TUNGSTEN HEXACARBONYL (GAS) 


S 


J/(K mol) 


501.350 
502.644 
566.859 
621.001 
667.416 
708.012 
744.139 
TASTES) 
806.535 
833.999 
859.529 
883.423 
905.914 
927.192 
947.409 
966.692 
985.144 
1002.855 
1019.899 


—(G—H298)/T H H-H298 G 

[ kJ / mol 
501.350  -875.040 0.000 -1024.518 
501.354 -—874.653 0.387 -1025.446 
509.935  -852.270 22.770 -1079.014 
526.882 -827.981 47.059  -1138.481 
546.529 -802.508 72.532 -1202.957 
566.758 -776.163 98.877 -1271.771 
586.714 -—749.100 125.940 -1344.411 
606.046 -721.406 153.634 -1420.482 
624.627 -693.132 181.908 -1499.667 
642.429 -664.312 210.728 -1581.711 
659.469 -634.968 240.072 -1666.403 
675.787 -605.113 269.927 -1753.563 
691.429 -574.760 300.280 -1843.040 
706.443  -543.917 331.123 -1934.705 
720.877 -512.588 362.452 -2028.444 
734.774 —480.780 394.260 -2124.156 
748.175 -448.495 426.545 -2221.754 
761.116 -415.736 459.304 -2321.160 
773.632  —382.506 492.534 -2422.303 


AH; AG; 
—875.040 -821.017 
-874.956 -820.682 
-870.174 -803.303 
—865:562 —  — 787.130 
-—861.608 -771.827 
—858.296 —757.133 
—855.4383 —-—742.881 
—852.840 -—728.970 
—850.402 -—715.338 
—848.023 -701.947 
— 845.623 -688.773 
—843.137 —675.803 
—840.515  —-663.028 
-—837.714 -650.447 
— 834.700 -—638.060 
—831.448  —-625.868 
Och Goo: a —-Ols.ors 
—824.156 -—602.085 
-820.102 -—590.500 


301-912 


log K; 
ee 


143.839 
142.893 
104.901 
82.231 
67.194 
56.498 
48.505 
42.308 
37.365 
33.333 
29.982 
27.154 
24.738 
22.651 
20.831 
19.231 
17.814 
16.552 
15.422 


219.303 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nei Ss 


GAS Jat 


(<= 


Jal 


TUNGSTEN CHLORIDE (GAS) 


S  -~(G-+H298)/T 


J/(K mol) 


262.028 
262.244 
272.432 
280.494 
287.160 
292.846 
297.804 
302.205 
306.163 
309.761 
313.063 
316.114 
318.952 
321.605 
324.098 
326.450 
328.677 
330.793 
332.808 
334.733 
336.576 
338.344 
340.044 
341.681 
343.260 
344.785 
346.261 
347.691 
349.077 


H H-H298 G 

ll kJ / mol 
262.028 553.543 0.000 475.419 
262.028 553.608 0.065 474.934 
263.4114 bSifalot 3.608 448.179 
266.049 560.765 7.222 420.518 
269.028 564.422 10.879 392.126 
PUPAO}SS) 568.111 14.568 363.119 
274.952 571.825 18.282 333.581 
277.741 O/SrO01 22.018 303.576 
280.388 579.318 PS I TAS PAKS WSS: 
282.897 583.093 29.550 242.356 
285.276 586.888 33.345 211.212 
POTROSS 590.700 S/AlS/ 179.752 
289.676 594.529 40.986 147.997 
291.717 598.375 44 832 115.967 
293.664 602.238 48.695 83.681 
295.524 606.118 52.575 ile ey 
297.304 610.015 56.472 18.395 
299.012 613.927 60.384 — 14.579 
300.652 617.856 64.313 —47.760 
302.229 621.802 68.259 —81.138 
303.749 625.763 72.220 — 114.704 
305.215 629.741 76.198 — 148.451 
306.631 633.735 80.192 — 182.371 
308.000 637.745 84.202 —216.457 
309.326 641.771 88.228 — 250.705 
310.611 645.813 92.270 — 285.108 
311.858 649.871 96.328 —319.660 
313.069 653.945 100.402 — 354.358 
314.247 658.035 104.492 — 389.197 


AH; AG; 
553.543 518.418 
553.531 518.200 
552.876 506.521 
552.190 495.011 
551.471 483.642 
550.721 472.396 
549.938 461.260 
549.122 450.224 
548.274 439.281 
547.394 428.424 
546.482 417.648 
545.537 406.950 
544.560 396.326 
543.549 385.773 
542.505 375.289 
541.426 364.871 
540.315 354.517 
539.166 344.226 
537.977 333.997 
536.752 323.827 
535.495 SHC TAAls' 
534.208 303.665 
532.888 293.670 
531.526 283.730 
530.109 273.846 
528.621 264.018 
527.036 254.247 
525.328 244.534 
523.464 234.883 
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WCl2 TUNGSTEN DICHLORIDE 254.755 
Phase YT G, S —(G—-H298)/T H H-H298 G AH, AG; log K; 
[K] [= $= (Kimo) ff kJ / mol a 
SOE 298.15 77.823 130.541 130.541 — 257.316 0.000 —296.237 -257.316 -—219.977 38.539 
300.00 77.863 131.022 130.542 —257.172 0.144 —296.479 -—257.280 —219.745 38.261 
400.00 80.049 153.721 133.622 — 249.276 8.040 —310.765 -—255.316 — 207.529 27.101 
500.00 82.238 171.819 168)! — 241.162 16.154 —327.072 -—253.288 — 195.815 20.457 
600.00 84.427 187.006 146.194 — 232.829 24.487 —345.033 -251.148 — 184.519 16.064 
700.00 86.617 200.185 152.986 — 224.277 33.039 —364.406 -248.873 — 173.592 12.954 
800.00 88.807 211.894 159.631 — 215.505 41.811 —385.021 -246.452 — 163.001 10.643 
862.00 90.165 218.573 163.633 — 209.957 47.359 —398.367 -244.873 — 156.593 9.489 
References 
Phase H/S C, Remarks 
SOL Jal Jat Jat NDPT= 862. 
WCI2/g] TUNGSTEN DICHLORIDE (GAS) 254.755 
Phase T G; S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) | | kJ / mol ] [ - 
GAS 298.15 58.389 309.725 309.725 — 12.552 0.000 — 104.897 — 12.552 — 28.637 5.017 
300.00 58.411 310.087 309.727 -12.444 0.108 — 105.470 -—12.552 — 28.737 5.003 
400.00 59.346 327.029 312.030 —6.553 5.999 — 137.364 — 12.593 — 34.128 4.457 
500.00 60.021 340.346 316.409 -—0.583 11.969 — 170.756 — 12.709 — 39.500 4.126 
600.00 60.593 351.341 321.341 5.448 18.000 — 205.357 — 12.871 — 44.843 3.904 
700.00 Gillani 360.721 326.313 ne OGA 24.086 — 240.971 -— 13.062 —50.157 3.743 
800.00 61.615 368.915 ST AGY/ 17.671 30.223 —277.461 —13.275 — 55.442 3.620 
900.00 62.099 376.200 335.746 23tOon 36.409 —314.724 — 13.504 — 60.699 8.526 
1000.00 62.573 382.768 340.126 30.090 42.642 — 352.678 — 13.746 — 65.930 3.444 
1100.00 63.040 388.754 344.278 36.371 48.923 — 391.258 -— 13.998 —71.137 3.378 
1200.00 63.504 394.259 348.217 42.698 55.250 — 430.412 — 14.259 — 76.320 3.322 
1300.00 63.965 399.360 351.957 49.072 61.624 — 470.096 — 14.529 —81.480 3.274 
1400.00 64.424 404.117 15)5)5)|!9) 55.491 68.043 -—510.273 -— 14.806 — 86.620 3.232 
1500.00 64.881 408.577 358.905 61.956 74.508 — 550.910 -— 15.092 -—91.740 3.195 
1600.00 65.337 412.779 362.142 68.467 81.019 — 591.980 — 15.387 — 96.840 3.162 
1700.00 65.792 416.754 365.239 75.024 87.576 — 633.458 — 15.691 — 101.922 Salioe 
1800.00 66.246 420.527 368.207 81.626 94.178 — 675.324 -— 16.001 — 106.985 3.105 
1900.00 66.700 424.121 371.056 88.273 100.825 —717.558 — 16.325 — 112.031 3.080 
2000.00 67.153 427.554 373.795 94.966 107.518 —760.143 — 16.663 -— 117.060 3.057 
2100.00 67.606 430.842 376.434 101.704 114.256 — 803.064 —17.011 -— 122.071 3.036 
2200.00 68.059 433.997 378.979 108.487 121.039 — 846.307 — 17.366 — 127.065 3.017 
2273.00 68.389 436.224 380.782 113.467 126.019 — 878.070 -— 17.629 — 130.701 3.004 
References 
Phase H/S C, 
GAS Jal Jat 


] 


] 


325.661 TUNGSTEN TETRACHLORIDE WCI4 
Phase V C, S —(G-H298)/T H H-H298 G AH AG; log K; 
[K ] SS l/ (Km0)) ia kJ / mol =] [ - 
SOL 298.15 129.534 198.322 198.322 -443.086 0.000 -502.216 -443.086 -359.433 62.971 
300.00 129.639 199.123 198.324  -442.846 0.240 -502.583 -443.017 -358.915 62.493 
400.00 135.485 237.214 203.478  -429.592 13.494 -6524.477 -489.162 -331.454 43.284 
500.00 141.301 268.075 213.405  -415.751 27.335  -549.788 -434.977 -305.004 31.864 
600.00 146.880 294.335 224.757 -401.339 41.747 -577.940 -480.394  -279.433 24.327 
700.00 WSS), 317.377 236.375  -386.385 56.701 -—608.549 -425.394  -254.662 19.003 
800.00 157.083 338.019 247.812 -370.920 72.166  -641.336 -419.985 -230.636 15.059 
References 
Phase a) Gs Remarks 
SOL Jat Jal Jal NDPT= 771. 3 WCI4 = WCl2 + 2WCI 
325.661 TUNGSTEN TETRACHLORIDE (GAS) WCI4{g] 
Phase T Cy S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K ] [ J/(K mol) ihe il kJ / mol ] [ - 
GAS 298.15 98.813 379.180 379.180  -335.975 0.000 -449.027 -335.975  -306.245 53.653 
300.00 98.921 379.791 379.182  -335.792 0.183  -449.730 -335.963  -306.061 53.290 
400.00 102.742 408.850 383.118 -325.682 10.293  -489.222 -335.252 -296.199 38.680 
500.00 104.536 431.991 390.658  -315.308 20.667 -531.304 -334.535  -286.520 29.932 
600.00 105.531 451.146 399.189 -304.801 31.174  -575.488 -333.856 -276.981 24.113 
700.00 106.149 467.463 407.806  -294.215 41.760  -621.439 -333.224 -—267.553 19.965 
800.00 106.566 481.666 416.170 -283.578 52.397 -668.911 -332.642 -—258.211 16.859 
900.00 106.867 494.236 424159  -272.905 63.070 -717.718 -332.110 -—248.940 14.448 
1000.00 107.095 505.508 431.740  -262.206 73.769 -767.715 -331.627 -239.725 12.522 
1100.00 107.276 515.724 438.918 -251.488 84.487 -818.784 -331.195 -—230.556 10.948 
1200.00 107.425 525.065 445.7138 —=240:752 95.223 —870.831 —3380:812 § —221)425 9.638 
1300.00 107.550 588.669 452152 -230.003 105.972 -923.773 -330.479 —212.323 8.531 
1400.00 107.660 541.643 458.263 -219.243 116.732 -977.543 -330.197 -203.245 7.583 
1500.00 Oey 549.074 464.072  -208.472 127.503 -1032.084 -329.966 -194.185 6.762 
1600.00 107.845 556.032 469.605 -197.692 138.283 -1087.343 -329.787 -185.139 6.044 
1700.00 107.925 562.572 474883 -186.903 149.072 -1143.276 -329.662 -176.103 5.411 
1800.00 108.000 568.743 479.928 -176.107 159.868 -1199.845 -329.589 -167.072 4.848 
1900.00 108.071 574.584 484.757 -165.303 170.672 -1257.014 -329.573 -158.044 4.345 
2000.00 108.138 580.129 489.388 -154.493 181.482 -1314.752 -329.618 -149.015 3.892 
References 
Phase ASS Cy 
GAS Jat Jat 


] 
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WCI5 TUNGSTEN PENTACHLORIDE 361.113 

Phase lh C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [RE kJ / mol ge 

SOL 298.15 155.645 217.568 217.568 —512.958 0.000 —577.826 -—512.958 — 401.783 70.391 
300.00 155.868 218.531 Aili/eoiral —512.670 0.288 —578.229 -512.872 — 401.093 69.837 
400.00 167.542 264.985 223.826 -— 496.494 16.464 —602.488 -—507.830 — 364.572 47.608 
500.00 178.849 303.589 236.020 -—479.173 33.785 —630.968 -501.950 — 329.420 34.414 
526.00 181.761 312.729 239.587 —474.485 38.473 —638.981 -500.274 — 320.491 31.826 

39.112 20.573 

LIQ 526.00 182.004 351.841 239.587 — 453.912 59.046 —638.981 -479.701 — 320.491 31.826 
560.90 182.004 363.533 246.939 — 447.560 65.398 —651.466 -477.410 —310.002 28.869 

References 

Phase H/S Cy Remarks 

SOL Jal Jal 

LIQ Jal Jat Jal BET="560!19) E=" 681057, kJ 

WCI5{[g] TUNGSTEN PENTACHLORIDE (GAS) 361.113 

Phase iT Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) i) i kJ / mol ] [ - 

GAS 298.15 120.230 405.539 405.539 —412.542 0.000 —533.453  -412.542 — 357.410 62.617 
300.00 120.366 406.283 405.541 —412.319 0.223 —534.204 -412.521 — 357.068 62.171 
400.00 125.450 441.698 410.335 —399.997 12.545 -—576.676 —411.332 — 338.760 44.237 
500.00 128.011 469.995 419.533 — 387.311 25.231 —622.309 -410.088 —320.761 33.510 
600.00 129.471 493.475 429.956 — 374.431 38.111 —670.516 -—408.854 — 303.011 26.379 
700.00 130.381 513.506 440.496 — 361.435 SleOw —720.889 -—407.651 — 285.467 21.302 
800.00 130.993 530.959 450.736 — 348.364 64.178 -—773.131 -406.488 — 268.092 17.505 
900.00 131.430 546.414 460.525 — 335.242 77.300 —827.015 -405.368 — 250.860 14.560 
1000.00 131.764 560.280 469.819 — 322.082 90.460 —882.361 -404.295 — 233.750 12.210 
1100.00 132.035 572.851 478.623 —308.891 103.651 -—939.027  -403.268 —216.746 10.292 
1200.00 132.268 584.350 486.961 —295.676 116.866 -—996.896 -—402.287 — 199.833 8.699 
1300.00 132.482 594.945 494.866 —282.438 130.104 -1055.867  -401.352 — 183.000 Usise 
1400.00 132.687 604.771 502.369 —269.180 143.362 -1115.859 -400.462 — 166.237 6.202 
1500.00 132.892 613.932 509.505 —255.901 156.641 -1176.799 -399.618 — 149.537 5.207 
1600.00 133.105 622.516 516.303 —242.601 169.941 -1238.626 -398.817 — 132.891 4.338 
1700.00 133.330 630.592 522.790 —229.279 183.263  -1301.286 -398.061 — 116.294 Susy! 
1800.00 133.572 638.220 528.993 —215.934 196.608 -1364.730 -397.344 —99.740 2.894 
1900.00 133.833 645.448 534.934 —202.564 209.978  -1428.916 -396.671 — 83.225 2.288 
2000.00 134.118 652.320 540.633 —189.167 223.375 -1493.807 -396.041 —66.745 1.743 

References 

Phase H/ S$ C, 

GAS Jal Jat 


] 


] 


396.566 
Phase Wi 
[K] 
S.-A1 298.15 
300.00 
400.00 
450.00 
S.-A2 450.00 
500.00 
503.00 
SOL-B 503.00 
555.00 
LIQ 555.00 
600.00 
612.90 
References 
Phase Ad & 
S.-Al Jat 
S.-A2 Jat 
SOL-B Jal 
LIQ Jat 


Cp 


175.430 
175.739 
192.462 
200.824 


209.200 
209.200 
209.200 


188.280 
188.280 


200.832 
200.832 
200.832 


S —(G-H298)/T 


J/(K mol) 


238.488 
239.574 
292.421 
315.573 
9.298 
324.871 
346.912 
348.164 
31.360 
379.523 
398.046 
12.061 
410.107 
425.765 
430.037 


Remarks 


Jat 


TUNGSTEN HEXACHLORIDE 


H H-H298 G 

Ail kJ / mol 

238.488 —593.710 0.000 —664.815 

238.491 — 593.385 0.325 — 665.257 

245.584 —574.975 18.735 —691.944 

252.091 —565.143 28.567 —707.151 
4.184 

252.091 —560.959 32.751 -707.151 

260.490 — 550.499 43.211 —723.955 

261.009 — 549.871 43.839 —724.998 
15.774 

261.009 —534.097 59.613 —724.998 

272.995 — 524.307 69.403 —745.222 
6.694 

272.995 —517.613 76.097 —745.222 

283.873 - 508.575 85.135 — 764.034 

286.905 -—505.985 87.725 —769.554 


BPT= 612.9, L= 59.911 kJ 


AH; AG; 
=593.710 —455:514 
-—593.619  -—454.654 
-—588.075  -409.134 
— 584.821 — 386.958 
-—580.637 -—386.958 
-—576.826 -—365.643 
-576.600 -364.377 
-560.826 -364.377 
-—558.015 —344.209 
SOO OA — 344.209 
—548.366 -—327.533 
—547.526  —322.794 
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WCI6[g] 


Phase W 
[K] 


GAS ERS NS 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl AS 


GAS Jal 


_—== 


Cp 


143.938 
144.092 
149.769 
152.583 
154.173 
Lea. 
155.806 
156.256 
156.580 
156.822 
157.005 
157.148 
157.262 
157.352 
157.426 
157.487 
157.538 
157.580 
157.615 


J/(K mol) 


419.346 
420.237 
462.572 
496.327 
524.299 
548.145 
568.908 
587.287 
603.768 
618.703 
632.357 
644.930 
656.580 
667.433 
677.591 
687.137 
696.140 
704.659 


TUNGSTEN HEXACHLORIDE (GAS) 
S  -(G-H298)/T H H-H298 G 
kJ / mol 

419.346 -493.712 0.000 -618.740 
419.349 -493.446 0.266 -619.517 
425.082 -478.716 14.996  -663.745 
436.071 -463.584 30.128 -711.747 
448.511  -448.239 45.473 -762.819 
461.084  -432.769 60.943  -816.470 
473.292 -417.219 76.493  -872.345 
484.956  -401.615 92.097 -930.173 
496.028  -385.972 107.740  -989.740 
506.512  -370.301 123.411 -1050.875 
516.438  -354.610 139.102 -1113.438 
525.845  -338.902 154.810 -1177.310 
534.772 323.181 170.531 -1242.393 
543.259  -307.450 186.262 -1308.600 
551.340 -291.711 202.001 -1375.856 
559.050 -275.965 217.747 -1444.098 
566.419  -260.214 233.498 -1513.266 
573.472  -244.458 249.254 -1583.310 
580.236 -228.698 265.014 -1654.183 


712.743 


AH; AG; 
-493.712 -—409.436 
-493.679  -408.913 
-491.816 -—380.935 
— 489.911 — 353.436 
—488.030  -—326.318 
— 486.191 =299:512 
— 484.401 — 272.966 
-—482.663 -246.641 
-—480.978 —220.508 
-—479.347 -—194.540 
SAT ali, Veale 
-476.253 —143.026 
-474.792  —117.448 
— 473.390 Hie 
— 472.048 — 66.589 
— 470.769 — 41.288 
— 469.550 — 16.060 
— 468.400 9.103 
— 467.321 34.206 


396.566 


log K; 


22227, 


Phase V 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nt i S 


GAS Jal 


{== 


Cp 


263.459 
263.662 
271.256 
PU S\1| We 
277.319 
278.696 
279.609 
280.245 
280.705 
281.047 
281.309 
Ash 2 
281.673 
281.803 
281.908 
281.995 
282.066 
282.126 
282.177 


DITUNGSTEN DECACHLORIDE (GAS) 


S 


J/(K mol) 


. 711.389 
713.020 
790.046 
851.032 
901.403 
944.263 
981.5414 

1014.513 

1044.065 

1070.836 

1095.302 

1117.827 

1138.695 

1158.133 

1176.324 

1193.417 

1209.538 

1224.790 

1239.262 


—(G—-H298)/T H H-H298 G 

[ kJ / mol 

711.389  -868.598 0.000 -1080.699 
711.394 — 868.110 0.488 -1082.016 
721.845 — 841.318 27.280 ~1157.336 
741.796 — 813.980 54.618 -1239.496 
764.321 —786.349 82.249 -1327.191 
787.042 —758.543 110.055 -1419.527 
809.075 -—730.625 137.973 -1515.858 
830.105 —702.631 165.967 -1615.693 
850.049 -—674.582 194.016 -1718.647 
868.923 —646.494 222104 -1824.413 
886.783 —618.375 250.223 -1932.737 
903.701 -590.234 278.364 -2043.409 
919.750 -—562.074 306.524 -—2156.248 
935.001 -533.900 334.698 -2271.100 
949.522 -505.714 362.884 -2387.833 
963.371 -477.519 391.079  -2506.328 
976.603 -449.316 419.282 -2626.484 
989.268 -421.106 447.492 -2748.207 
1001.409 -—392.891 475.707 -2871.416 


1651 


W2CI0{g] 
AH; AG; log Ky 
oe [ By? 

— 868.598 -728.612 127.650 
—868.514  -727.744 126.711 
—863.988 -681.503 88.995 
-—859.534  -636.400 66.484 
-—855.195 —592.182 51.554 
— 850.975 — 548.682 40.943 
— 846.872 —505.779 33.024 
— 842.884 — 463.383 26.894 
—839.009 -—421.425 22.013 
—835.247  -379.850 18.038 
—831.597  -338.612 14.739 
-— 828.061 — 297.674 11.961 
— 824.639 — 257.004 9.589 
—821.334 -216.575 7.542 
-—818.147 -176.362 5.758 
—815.082 -136.345 4.189 
—812.134 —96.505 2.801 
— 809.319 56.825 1.562 
— 806.640 — 17.290 0.452 


] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mt §& 


GAS Jal 


Jal 


J/(K mol) 


250.731 
250.931 
260.538 
268.281 
274.744 
280.286 
285.140 
289.460 
293.354 
296.902 
300.163 
303.181 
305.992 
308.624 
311.101 
313.439 
315.657 
317.765 


TUNGSTEN FLUORIDE (GAS) 


S  -(G-+H298)/T H H-H298 G 

Tat kJ / mol 
250.731 386.183 0.000 311.428 
250.732 386.243 0.060 310.964 
252.029 389.586 3.403 285.371 
254.531 393.058 6875 258.918 
257.376 396.604 10.421 231.758 
260.262 400.200 14.017 —- 204.000 
263.075 403.835 17.652 175.723 
265.771 407.503 21.320 146.989 
268.338 411.200 25.017. ~—«'117.845 
270.776 414.923 28.740 88.330 
273.091 418.670 32.487 58.474 
275.291 422.441 36.258 28.305 
277.384 426.234 40.051 = 2.155 
279,380 430.049 43.866  -32.887 
281.286 433.886 47.703 -63.875 
283.109 487.744 51.561  -95.103 
284.856 441.624 55.441 -126.558 
286.533 445.523 59.340 -158.230 
288.146 449.444 63.261 -190.108 


319.776 


AH; AG; 
386.183 351.397 
386.169 351.181 
385.440 339.629 
384.716 328.260 
383.967 317.039 
383.188 305.945 
382.375 294.965 
381.530 284.090 
380.653 273.309 
379.743 262.619 
378.802 252.013 
377.829 241.486 
376.825 231.035 
375.790 220.658 
374.722 210.350 
373.623 200.111 
372.493 189.936 
371.328 179.826 
370.127 169.778 


202.848 


log K; 
[ = 


— 61.563 
— 61.146 
— 44.351 
— 34.293 
— 27.601 
— 22.830 
= 258, 
— 16.488 
— 14.276 
- 12.471 
— 10.970 
-—9.703 
—8.620 
—7.684 
—6.867 
—6.149 
SOF 
—4.944 
— 4.434 


] 


297.840 


Phase Tf. 


IS me eas 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al fs 


GAS Jal 


C 


119.032 
119.341 
132.427 
140.213 
145.022 
148.157 
150.301 
151.826 
152.946 
153.790 
154.442 
154.954 
155.363 
155.693 
155.964 
156.188 
156.374 
156.531 
156.664 


TUNGSTEN HEXAFLUORIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


341.122 
341.859 
378.145 
408.604 
434.626 
457.233 
477.165 
494.961 
511.018 
525.637 
539.048 
551.431 
562.929 
573.660 
583.717 
593.179 
602.112 
610.571 
618.604 


Remarks 


Jat 


H H-H298 G 

[ kJ / mol 
841-1220) 217216716 0.000 -1823.422 
341.124 -1721.496 0.220 -1824.053 
345.983 -1708.851 12.865 -1860.109 
355.545 -1695.186 26.530 -1899.489 
366.611 -1680.907 40.809 -1941.682 
377.978 -1666.237 55.479 -1986.300 
389.155 -1651.308 70.408 -2033.040 
399.940 -1636.197 85.519 -2081.662 
410.258 -1620.956 100.760 -2131.974 
420.093 -1605.617 116.099 -2183.818 
429.455 -1590.204 131.512 -2237.062 
438.367 -1574.734 146.982 -2291.593 
446.859 -1559.217 162.499 -2347.318 
454.959 -1543.664 178.052 -2404.154 
462.695 -1528.080 193.636 -2462.028 
470.095 -1512.473 209.248 -2520.877 
477.183 -1496.844 224.872 -2580.646 
483.983 -1481.199 240.517 -2641.284 
490.515 -1465.539 256.177 -2702.746 


AH;s AG; 
—1721.716 -—1632.294 
—1721.714 -1631.739 
-—1721.176 -1601.808 
—1720.115 —1572.081 
-1718.812 -1542.594 
—1717.394 —1513.335 
-1715.928 -1484.284 
—1714.449 —-1455.417 
—1712.983 —1426.714 
—1711.5438 —-—1398.158 
=17,10:139) = 1369'730 
—1708.778 -1341.418 
—1707.466 -1313.209 
-1706.206 -1285.093 
—1705.002 -1257.058 
—1703.856 -1229.097 
=1702.767 —1201.202 
—1701.744 -1173.365 
-—1700.787 -1145.581 


MPT= 275.2, L= 4.10 kJ / BPT= 290.0, L= 27.05 kJ 


1653 


WF6{[g] 


log Ky 
[ = 


285.971 
284.111 
209.175 
164.234 
134.295 
112.926 
96.914 
84.470 
74.524 
66.393 
59.623 
53.899 
48.996 
44.751 
41.039 
37.766 
34.858 
32.258 
29.919 


1654 


WOj(g] 


Phase TT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nds 


GAS Jal 


(—_—_——— 


J/(K mol) 


245.710 
245.897 
254.962 
262.375 
268.600 
273.953 
278.647 
282.825 
286.592 
290.022 
293.172 
296.085 
298.796 
301.332 
303.716 
305.965 
308.095 
310.118 


TUNGSTEN OXIDE (GAS) 


S —(G-H298)/T H H-H298 G 

ba kJ / mol 
245.710 425.094 0.000 351.836 
245.711 425.150 0.056 351.381 
246.931 428.306 3.212 326.322 
249.301 431.631 6.537 300.443 
252.013 435.046 9.952 273.886 
254.774 438.520 13.426 246.752 
257.471 442.035 16.941 219 Mh 
260.060 445.583 20.489 191.040 
262.528 449.158 24.064 162.566 
264.874 452.757 27.663 133.733 
267.102 456.377 31.283 104.571 
269.221 460.017 34.923 75.106 
271.238 463.675 38.581 45.361 
273.161 467.352 42.258 15.353 
274.997 471.045 45.951 - 14.901 
276.753 474.755 49.661 — 45.386 
278.435 478.481 53.387 — 76.090 
280.050 482.224 57.130 -107.001 
281.602 485.982 60.888  -138.110 


312.046 


AH; AG 
425.094 392.155 
425.078 391.951 
424.284 381.032 
423.564 370.304 
422.841 359.719 
422.087 349.258 
421.289 338.907 
420.445 328.660 
419.556 318.509 
418.621 308.449 
417.642 298.476 
416.620 288.587 
415.556 278.778 
414.449 269.046 
413.300 259.390 
412.107 249.807 
410.873 240.295 
409.592 230.853 
408.263 221.480 


199.849 


log Ky 
[ = 


— 68.704 
— 68.245 
— 49.758 
— 38.685 
-—31.316 
— 26.062 
— 22.128 
— 19.075 
— 16.637 
— 14.647 
= V2 
= 11,596 
-— 10.401 
- 9.369 
- 8.468 
-7.676 
=O: Jie 
— 6.347 
—5.784 


] 


215.849 


Phase a 


SR ree 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase AL eS 


SOL Jat 


Jal 


TUNGSTEN DIOXIDE 


S  -(G-H298)/T H 


J/(K mol) 


50.543 

50.888 

68.091 

82.790 

Yori 
106.686 
116.642 
125.620 
133.801 
141.296 
148.206 
154.643 
160.715 
166.510 
172.095 
177.516 
182.795 
187.937 
192.927 


Remarks 


Jal 


H-H298 G 


ine 


50.543 -—589.693 
50.544  -—589.590 
52.838  —683.592 
57.396 -—576.996 
62.712 -—570.014 
6872) 2m O02 762 
73.655 ~—555.303 
78.938  —547.679 
84.022 -539.914 
88.893 —532.049 
93.551 —524.107 
98.006  -—516.064 
102.270 -—507.869 
106.361 — 499.469 
110.296  -490.813 
114.091 — 481.871 
117.762 -472.634 
121.321 — 463.123 
124.777 -453.394 


DPT= 199.7, 3 WO2 = 


0.000 -604.762 
0.103 -604.856 
6.101 — 610.828 
12.697 - =618.391 
196719027320 
26.931 — 637.442 
34.390  -—648.617 
42.014  —660.738 
AIST) O/STANS 
57.644 -687.475 
65.586 —701.954 
(3.620 ai OO 
81.824  -732.871 
90.224 -749.234 
98.880  -/766.166 
107.822 —783.648 
117.059 —-801.664 
126570 620:202 
136.299 -839.247 


2 WO3 + W 


kJ / mol 


AH; AG; 
-589.693  -533.860 
—589.689  -533.514 
-589.127 -514.856 
—588.105  -496.400 
-586.841  -478.175 
-585.444  -460.173 
~583.967  -442.377 
-582.437 -424.769 
-580.867  -407.335 
-579.291  -390.058 
—5i7 des ay ores 
-576.132  -355.921 
-574.467  -339.044 
-572.670  -322.290 
-570.691  -305.661 
-568.498  -289.163 
-566.079 —272.800 
-563.461  -256.577 
-560.700 -240.497 


1655 


1656 


WwO2(g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ads 


GAS Jal 


_————— 


Jal 


S 


J/(K mol) 


285.458 
285.728 
298.972 
309.973 
319.317 
327.427 
334.590 
341.005 
346.816 
352.127 
357.017 
361.546 
365.762 
369.705 
373.403 
376.884 
380.169 
383.274 
386.216 


TUNGSTEN DIOXIDE (GAS) 


—(G—-H298)/T H H-H298 G 

kJ / mol 
285.458 76.567 0.000 -—8.542 
285.459 76.648 0.081 -9.071 
287.235 81.262 4.695 — 38.327 
290.715 86.196 9.629 -— 68.790 
294.723 91.324 14.757 — 100.267 
298.828 96.586 20.019 -132.613 
302.859 101.951 25.384 -165.720 
306.748 107.399 30.832 -199.506 
310.468 112.915 36.348  -233.901 
314.018 118.487 41.920 — 268.852 
317.400 124.107 47.540 -304.313 
320.624 129.766 53.199 -340.244 
323.699 135.456 58.889  -376.612 
326.636 141.170 64603 -413.387 
329.445 146.901 70.334 — 450.544 
332.134 152.643 76.076 — 488.061 
334.712 158.389 81.822 — 525.915 
337.187 164.133 87.566 -564.088 
339.566 169.868 93.301 — 602.564 


AH; AG; 

76.567 62.360 
76.548 62.272 
75.726 57.645 
75.087 53.201 
74.497 48.879 
73.904 44.656 
73.288 40.520 
72.641 36.462 
71.961 32.479 
71.246 28.565 
70.492 24.718 
69.697 20.935 
68.858 WANS 
67.968 13.557 
67.023 9.960 
66.015 6.424 
64.943 2.950 
63.794 — 0.464 
62.562 —3.814 


215.849 


log K; 
[ = 


— 10.925 
-— 10.842 
=7.526 
=9.506 
—4.255 
—3.332 
— 2.646 
=P 
—=1.697, 
— 1.356 
— 1.076 
-0.841 
—0.642 
-0.472 
—0.325 
= Oni 
— 0.086 
0.013 
0.100 


| 


1657 


227.368 TUNGSTEN 2.72—OXIDE WO2.72 


Phase “i es S  -(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [—————_J/ (K mol) Pet kJ / mol if teva 


SOL 298.15 67.784 68.408 68.408 -—781.153 0.000 -801.549 -781.153  —708.627 124.149 
300.00 68.057 68.829 68.410 -781.027 0.126 -801.676 -781.146 -—708.177 123.305 
400.00 78.067 89.959 11,228" ~~ —773.658 7.495  -809.642 -780.283 -—683.962 89.316 
500.00 83.355 107.998 76.821 -765.565 15.588 -819.564 -778.864 -660.038 68.954 
600.00 86.784 123.517 83.341 -757.048 24105  -831.158 -777.202 -636.426 55.406 
700.00 89.334 137.094 90.071 -748.237 32.916  -844.203 -775.418  -—613.104 45.750 
800.00 91.418 149.163 96.717 ——739.196 41.957  —858:527 =-773.560 ~ —590.042 38.526 
900.00 93.229 160.037 103.196 ™=729:902" 151.1911 —873.995 —-771.647 —567.216 32.920 

1000.00 94.871 169.946 109.349 -720.556 60.597 -890.502 -769.683 -544.607 28.447 
1100.00 96.403 179.061 WAV TAO 7AOAIOL =907.958' 767-670 — —922:196 24.797 
1200.00 97.860 187.512 120.949 ~-701.278 79.875 —926.292 -765.607 -499.971 21.763 
1300.00 99.263 195.400 126.376  -691.421 89.732 -945.442 -763.494 -477.920 19.203 
1400.00 100.629 202.807 131.573  -681.427 99.726 -—965.356 -761.329 -456.034 17.015 
1500.00 101.966 209.795 136.557 -671.297 109.856 -985.989 -759.114 -—434.304 15.124 
1600.00 103.281 216.418 141.344 -661.034 120.119 -1007.303 -756.848 -—412.724 13.474 
1700.00 104.580 222.718 145.946  -650.641 130.512 -1029.262 -754.533 -391.286 12.023 
1800.00 105.865 228.732 150.380 -640.119 141.034 -1051.837 -752.166 -—369.987 10.737 
1900.00 107.140 234.490 154.656 -629.468 151.685 -1075.000 -749.755 -—348.820 9.590 
2000.00 108.407 240.018 158.787 -618.691 162.462 -1098.727 -747.300 -327.782 8.561 


References 
Phase Ads Cy 


SOL Jat Jat 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase tS 


SOL Jal 


70.765 
eon 
81.713 
87.264 
90.807 
93.401 
95.490 
97.284 
98.896 
100.389 
101.801 
103.155 
104.468 
105.750 
107.009 
108.249 
109.476 
110.691 
111.898 


Jat 


J/(K mol) 


73.387 

73.826 

95.923 
114.808 
131.051 
145.252 
157.865 
169.218 
WAS eey2 
189.049 
197.845 
206.047 
213.740 
220.991 
227.857 
234.381 
240.603 
246.555 


TUNGSTEN 2.90—OXIDE 


S —(G-H298)/T H H-H298 G 

[ kJ / mol 

73.387 —820.064 0.000  -841.944 
73.389  -819.933 0.131  -842.081 
76.329 -812.226 7.838 — —850:596 
82.186 -803.753 16.311 —861.157 
89.009 -794.839 25.225 —-873.469 
96.050 -785.623 34.441 -887.299 
103.004 -776.175 43.889 -902.467 
109.740 -766.535 53.529 -918.830 
116.212 -—756.724  63:340 -936.276 
122.408 -746.759 73.305 -954.713 
128.332  -736.649 83.415 -—974.063 
133.998 -726.401 93.663  -—994.262 
139.422 -716.020 104.044 -1015.255 
144.621 -705.508 114.556 -1036.995 
149.610  -694870 125.194 -1059.441 
154.407 -684.107 135.957 -—1082.555 
159.024  -673.221 146.843 -1106.307 
163.475  -662.212 157.852 -1130.667 
167.773  -651.083 168.981 -—1155.610 


252.263 


AH; AG; 
~—820.064 -743.518 
-—820.057 —743.043 
-—819.124 -717.488 
-817.600 -692.248 
-815.825  -667.341 
-—813.929  -642.743 
-811.965 -618.421 
— 809.951 — 594.349 
—807.894 —570.503 
-—805.797 -—546.865 
-—803.657 -—523.419 
-—801.474  —500.155 
= 799.248) 9 —477,059 
=I SBS ZS: 
-794.668 —431.343 
-—792.315 —408.707 
STE) SSre21!9, 
-787.486  -363.849 
—785.018  -—341.616 


230.248 


log Ky 
[ = 


130.261 
129.375 
93.694 
P2239 
58.097 
47.962 
40.379 
34.495 
29.800 
25.968 
22.784 
20.096 
WETAS 
15.814 
14.082 
12.558 
11.208 
10.003 
8.922 


] 


231.208 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase aS 


SOL Jat 


Cy 


7N732 
72.031 
82.929 
88.593 
92.196 
94.826 
96.937 
98.747 
100.369 
101.869 
103.286 
104.645 
105.960 
107.244 
108.505 
109.746 
110.973 
112.189 
113.396 


S —(G-H298)/T 


J/(K mol) 


74.894 

75.338 

97.754 
116.923 
133.414 
147.833 
160.637 
172.161 
182.650 
192.288 
201.213 
209.534 
217.338 
224.692 
231.654 
238.269 
244.577 
250.609 
256.395 


TUNGSTEN 2.96—OXIDE 


“ H-H298 G 
el kJ / mol 
74.894  -834.959 0.000 -857.289 
74.895 -834.826 0.133 -857.427 
77.877 -827.008 7.951  -866.110 
83.820  -818.407 16.552  -876.869 
90.744 -809.357 25.602  -889.405 
97.891  -800.000 34.959  -903.483 
104.949 -790.409 44.550 -918.918 
111.787 -780.623 54.336  -935.568 
118.357 -770.665 64.294  -953.316 
124.646  -760.553 74.406 -972.069 
130.659  -750.294 84665  -991.750 
136.410  -739.897 95.062 -1012.292 
141.915  -729.367 105.592 -1033.639 
147.190 -718.706 116.253 -1055.744 
152.254 -707.919 127.040 -1078.565 
157.120  -697.006 137.953 -1102.064 
161.805  -685.970 148.989 -1126.208 
166.321 -674.812 160.147 -1150.970 
170.681  -663.532 171.427 -1176.322 


AH; AG; 
— 834.959 e027, 
— 834.951 - 756.544 
—833.996  —7301527 
—832.437 —704.832 
—830.620 -—679.479 
— 828.681 — 654.441 
-826.673 -629.685 
—824.616 —605.185 
= O2225 IMT OOUMIO 
—820.376 —556.859 
— O'S. GON = OO2999 
Ola — 509.322 
—813.704 -—485.819 
—811.395 —462.479 
—809.044 —439.294 
—806.653 -—416.258 
-—804.218  -—393.363 
—801.748 —370.605 
-799.243 -347.978 


1659 


WO2.96 


log Ky 


AR es 


132.628 
131.726 
95.397 
73.633 
59.154 
48.835 
41.114 
35.124 
30.344 
26.443 
23.201 
20.465 
18.126 
16.105 
14.341 
12.790 
11.415 
10.189 
9.088 


1660 


WO3 


Phase T 


eS 


SOL-1 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 

1050.00 


SOL-2 1050.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1745.00 


LIQ 1745.00 
1800.00 
1900.00 
2000.00 
2100.00 
2110.00 


References 


Phase lal WS 


SOL-1 Jal 
SOL-2 Jal 
LIQ Jat 


Cp 


72.791 
73.063 
83.186 
88.739 
92.495 
95.401 
97.854 
100.045 
102.072 
103.043 


98.143 

98.961 
100.598 
102.236 
103.873 
105.510 
107.147 
108.784 
109.521 


131.796 
131.796 
131.796 
131.796 
131.796 
131.796 


Cp 


Jat 
Jat 
Jat 


S 


J/(K mol) 


75.898 
76.349 
98:°929 
118.137 
134.666 
149.150 
162.053 
173.707 
184.354 
189.358 
1.414 
190.772 
195.356 
204.037 
212.154 
219.790 
227.013 
233.875 
240.419 
243.271 
42.080 
285.351 
289.441 
296.567 
303.327 
309.757 
310.383 


Remarks 


Jat 


TUNGSTEN TRIOXIDE 


—(G-H298)/T H H-H298 G 

| al kJ / mol 

75.898 -—842.909 0.000  -865.538 
75.899 -—842.774 0.1385 -865.679 
78.909 -834.901 8.008 -—874.473 
84.885  -826.283 16.626 -885.351 
91.837 -817.211 25698  -898.011 
OOOTiS) ==s07-8125 Sso.09/9 = =JiZ.2ih 
106.099 -798.146 44.763 -927.788 
112.974 -788.249 54.660 -944.586 
119.587 -778.142 64.767 —-962.496 
122.791 —-773.015 69.894 —-971.840 

1.485 
122.791 -771.530 71.379 -971.840 
125.986 -766.602 76.307 -—981.494 
132.133 -756.624 86.285 -1001.469 
137.980 -746.482 96.427 -1022.283 
143.553 -736.177 106.732 -1043.883 
148.879 -725.708 117.201 -1066.227 
153.978 -=715.075 127.834 -1089.274 
158.872 -—704.278 138.631 -1112.991 
161.012 -699.366 143.543 -1123.874 
73.429 

161.012 ~—625.937 216.972 -1123.874 
164.874  -618.689 224.220 -1139.682 
171.619 -605.509 237.400 -1168.985 
178.087 ~-—592.329 250.580 -—1198.983 
184.157 -579.150 263.759 -1229.640 
184.754 -577.832 265.077 -1232.740 


AH; AG; 
-842.909  -764.053 
— 842.901 — 763.564 
-841.949 -737.239 
-—840.434  -711.229 
—838.660 -685.552 
—836.743  -—660.184 
-834.727 -635.098 
—832.628 -610.269 
—830.448 —585.679 
—829.327 -—573.468 
—827.842 —573.468 
=—826.950 - _ —561:376 
=825.120) »=537.310 
—823.223 -—513.405 
—821.253 -—489.647 
—819.208  —466.031 
—817.086  —442.555 
-814.884  -—419.214 
—813.866  —408.753 
-—740.437 -—408.753 
-737.970 -398.338 
—7133.004-— —3/9:590 
—729.224  —361.073 
—724.976 —342.770 
-724.556  -340.951 


NBPT= 2110., GAS (W309 + W206 + W4012 + W308) 


231.848 


log Ky 
[ = 


133.859 
132.948 
96.274 
74.302 
59.683 
49.264 
41.468 
35.419 
30.593 
28.528 


28.528 
26.658 
23.389 
20.629 
18.269 
16.229 
14.448 
12.881 
12.236 


12.236 
Tikoo9 
10.436 
9.430 
8.526 
8.444 


] 


231.848 


Phase ili 
[K] [ 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Al ts 


GAS Jat 


Cp 


60.715 
60.906 
67.957 
Tei We 
74.133 
75.875 
77.22) 
78.304 
79.194 
79.931 
80.540 
81.035 
81.427 
81.721 
81.923 
82.036 
82.062 
82.004 
81.862 


Jat 


S 


—— J/(K mol) 


286.295 
286.671 
305.284 
320.887 
334.190 
345.755 
355.978 
365.138 
373.436 
381.019 
388.001 
394.468 
400.489 
406.117 
411.398 
416.369 
421.059 
425.494 
429.697 


TUNGSTEN TRIOXIDE (GAS) 


—(G-H298)/T H H-H298 G 

[ kJ / mol 
286.295 -292.880 0.000 -378.239 
286.296  -292.767 0.113 -378.769 
288.786 -—286.281 6.599 -408.394 
293.690 -279.281 13.599 -439.725 
299.359 — 271.981 20.899 — 472.495 
305.179 -264.477 28.403  -506.505 
310.902  -256.819 36.061 —541.602 
316.428  -249.041 43.839 -577.666 
By ME —241.165 SINS —614.601 
326.772 -233.208 59.672  -652.329 
331.587 -225.183 67.697 -690.785 
336.179 —217.103 STATE -—729.9i2 
340.560  -208.979 83.901 —769.663 
344.745 - 200.821 92.059 — 809.997 
348.747 -—192.638 100.242 — 850.875 
352.580  -184.440 108440 -892.266 
356.255 -—176.234 116.646 —934.140 
359.784 —168.030 124.850 — 976.469 
SOSuIO —159.836 133.044 -1019.231 


AH; AG; 
—292.880 -—276.754 
—292.894 -276.654 
=—293.329 —271.161 
- 293.433 -—265.603 
—293.430 -—260.036 
—293.408 -254.472 
— 293.401 — 248.911 
—293.420 -243.349 
—293.470 -—237.783 
293: 000mm —coc cil 
—293.679  —226.629 
— 293.844  -—221.035 
-—294.056  -215.426 
—294.322  -—209.801 
-—294.649 —204.156 
—295.045  -198.489 
—295.516  -—192:796 
—296.075 -—187.074 
—296.730  -181.321 


1662 


W206{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase int tS 


GAS Jal 


—_——_— 


Cy 


153.657 
153.939 
164.899 
170.765 
174.215 
176.402 
177.869 
178.899 
179.647 
180.207 
180.636 
180.970 
181.236 
181.449 
181.623 
181.766 
181.885 
181.984 
182.067 


Jal 


DITUNGSTEN HEXAOXIDE (GAS) 


S —(G-H298)/T H H-H298 G AH 


AG; 


J/(K mol) ih Ah kJ / mol 


415.581 415.581 -—1163.989 0.000 -1287.894 -—1163.989 
416.532 415.584 -1163.704 0.285 -1288.664 -1163.957 
462.494 421.776 -1147.702 16.287 -1332.699 -—1161.798 
499.983 433.786 -1130.891 33.098 -1380.882 —1159.194 
531.447 447.512 -1113.628 50.361 -1432.496 -—1156.525 
558.479 461.479 -1096.089 67.900 -1487.024 —1153.952 
582.1386 475.113 -1078.371 85.618 -1544.080 —1151.533 
603.149 488.194 -1060.530 103.459 -1603.363 -—1149.286 
622.038 500.650 -1042.600 121.389 -1664.639 -1147.211 
639.188 512.476 -1024.606 139.383 -1727.713 -—1145.302 
654.887 523.699 -1006.563 157.426 -—1792.428 -—1143.555 
669.359 534.354 -988.482 175.507 -1858.650 -1141.963 
682.781 544.483 —-970.372 193.617 -—1926.265 —1140.525 
695.292 554.124 —952.237 211.752 =1995.176 —1139.239 
707.009 563.317 -934.083 229.906 —-—2065.297 —1138.105 
718.0245 5721097 S—ils,0is 246.0708 21 861054 — IiaialZo 
728.417 580.495 -897.731 266.258 -2208.881 -—1136.294 
738.254 588.542  -879.537 284.452 -2282.219 -—1135.626 
747.590" 596.263" = 861.3384 302.655 “—2356.515.=1135.123 


— 1084.925 
— 1084.435 
— 1058.232 
— 1032.638 
— 1007.578 
— 982.958 
— 958.698 
— 934.730 
-— 911.003 
— 887.476 
— 864.116 
— 840.895 
== SimhOl 
—794.784 
—771.859 
- 748.999 
-726.193 
— 703.428 
— 680.695 


463.696 


log Ky 
Bese 


190.074 
188.817 
138.191 
107.879 
SLTA. 
73.349 
62.597 
54.250 
47.586 
42.143 
37.614 
33.788 
30.512 
27.677 
25.199 
23.014 
21.074 
19.339 
17.778 


679.545 


Phase Wi 


I haere 


GAS 29 3mIO 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Alf S& 


GAS Jal 


Cy 


206.289 
206.679 
223.560 
233.815 
240.207 
244.398 
247.276 
249.330 
250.844 
251.990 
252.877 
253.577 
254.139 
254.595 
254.971 
295.284 
255.546 
255.769 
299.959 


Jat 


S 


J/(K mol) 


493.821 
495.099 
557.062 
608.144 
651.382 
688.746 
721.580 
750.830 
777.182 
801.146 
823.112 
843.381 
862.195 
879.744 
896.188 
911.655 
926.254 
940.077 
953.201 


TRITUNGSTEN OCTAOXIDE 


~(G-H298)/T H H-H298 G 

l kJ / mol 
493.821 -1710.001 0.000 -1857.234 
493.825 -1709.619 0.382 -1858.149 
502.159 -1688.040 21.961 -1910.864 
518.399 -1665.129 44.872 -1969.201 
537.053 -1641.404 68.597 -2032.233 
556.116 -1617.160 92.841 -2099.282 
574.788 -1592.568 117.433 -—2169.832 
592.753 -1567.732 142.269 -2243.479 
609.900 -1542.719 167.282 -2319.901 
626.213 -1517.575 192.426 -2398.836 
641.719 -1492.330 217.671 -2480.064 
656.462 -1467.006 242.995 -2563.401 
670.493 -1441.619 268.382 -2648.691 
683.865 -1416.182 293.819 -2735.798 
696.627 -1390.703 319.298 -2824.604 
708.825 -1365.189 344.812 -2915.003 
720.503 -1339.648 370.353 -3006.906 
731.699 -1314.082 395.919 -3100.228 
742.448 -1288.495 421.506 -3194.898 


1663 


W308(g] 
AH; AG; log Ky 
[ = 

—1710.001 -1583.363 277.399 
—1709.971 —1582.577 ANAS S)Si 
-—1707.672 -—1540.425 201.159 
-—1704.541 -1498.965 156.596 
—1701.128 —1458.169 126.945 
-—1697.704 -1417.947 105.809 
-—1694.394  -1378.210 89.988 
—1691.246 -1338.877 77.706 
—1688.283 -1299.886 67.899 
—1685.513 -1261.182 59.889 
—1682.937 -1222.721 53.224 
-—1680.555 -1184.468 47.593 
—1678.370 -1146.391 42.772 
-—1676.385 -1108.463 38.600 
—1674.603 -1070.660 34.953 
—1673.028 -1032.963 31.739 
=1'671.657 ~~ —995:353 28.884 
—1670.509 —957.813 26.332 
— 1669.590 — 920.328 24.036 


1664 


W309{g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase mM & 


GAS Jal 


SSS 


Cp 


222.952 
223.428 
243.542 
255.458 
262.809 
267.599 
270.876 
273.208 
274.923 
276.219 
277.220 
278.009 
278.640 
27953 
PUSS 
279.925 
280.219 
280.467 
280.679 


Jat 


TRITUNGSTEN NONAOXIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J /(K mol) Taal kJ / mol 


504.700 504.700 —2023.382 0.000 -2173.858 
506.080 504.704 —-—2022.969 0.413 -2174.793 
573.361 513.740 -1999.534 23.848 -—2228.878 
629.099 531.401 -1974.533 48.849 -2289.083 
676.375 551.725 -1948.592 74.790 -2354.417 
TOGA, 572.519 -1922.056 101.326 -2424.146 
753.231 592.906 -1895.122 128.260 -2497.707 
785.277 =©612.533 -1867.912 155.470 -—2574.662 
814.156 631.275 -1840.501 182.881 -2654.657 
840.422 649.113 -1812.941 210.441 -2737.406 
864.501 666.072' =11785:267 238.115 .—2822.669 
886.723 682.202 -1757.504 265.878 —2910.244 
GO7ESSORIGO 72050 7291671 2903 Tile 2999: 960 
926.592 712.191 —1701.780 321.602 -—3091.668 
944.622 726.160 -1673.843 349.539 -3185.238 
961.582 739.515 -1645.868 377.514 -3280.557 
977.591 752.301 -—1617.860 405.522 -3377.523 
992.748 764.560 -1589.825 433.557 -3476.047 
1007.140 776.333 -1561.768 461.614 -—3576.047 


AH; AG; 
—2023.382 -1869.405 
—2023.349 -1868.449 
—2020.679 —-1817.177 
—2016.988 -1766.716 
-—2012.938 -—1717.040 
-—2008.850 -1668.047 
-—2004.866 -1619.635 
—2001.047 -1571.712 
—1997.417 -—1524.204 
-—1993.985 -—1477.051 
-—1990.755 -—1430.201 
=1987.726 —1383.612 
—1984.901 -1337.249 
=1982:283)  =1291,081 
=O 9:3/ Onn 240/001 
Os OOOmm OO O4 
—1975.706 © —1153.491 
—1973.959° ~-=1107.861 
-—1972.450 -1062.317 


695.545 


log Kg 
[aad 


327.512 
325.326 
237.299 
184.568 
149.482 
124.471 
105.751 
91.220 
79.616 
70.139 
62.255 
55.594 
49.893 
44.959 
40.648 
36.848 
33.473 
30.457 
27.745 


1665 


927.393 TETRATUNGSTEN DODECAOXIDE (GAS) W4012{g] 
Phase T e S  -(G-H298)/T H H-H298 G AH; AG; log Ky 
(kK) —~————J/ (K mol) ipa kJ / mol J [-] 


GAS 298.15 309.195 605.116 605.116 -2804.117 0.000 -2984.532 -2804.117 -2578.594 451.759 
300.00 309.772 607.030 605.122 -2803.544 0.573 -2985.654 -—2804.050 -2577.195 448.730 
400.00 334.303 699.806 617.604 -2771.236 32.881  -30U51.159 -2799.429 -2502.224 326.757 
500.00 348.909 776.110 641.904 -2737.014 67.103 -3125.069 -2793.620 -2428.580 253.712 
600.00 357.937 840.583 669.785 -2701.638 102.479 -3205.988 -2787.432 -2356.151 205.121 
700.00 363.829 896.232 698.251 -2665.530 138.587 -3292.893 —2781.255 -2284.761 170.491 
800.00 367.864 945.094 726.115 -2628.933 175.184 -3385.009 -2775.258 -2214.246 144.575 
900.00 370.737 988.598 752.907 -2591.996 212.121 -3481.733 -2769.509 -2144.467 124.462 

1000.00 372.852 1027.773 778.467 -2554.811 249.306 -3582.584 -2764.031 -2075.314 108.403 
1100.00 374.452 1063.388 802.775 -2517.442 286.675 -3687.170 -2758.834 -2006.696 95.290 
1200.00 375.688 1096.025 825.872  -2479.933 324.184 -3795.163 -2753.916 -1938.539 84.382 
1300.00 376.664 1126.1386 847.826 -2442313 361.804 -3906.291 -2749.275 -1870.781 75.169 
1400.00 377.445 1154.080 868.715 --2404.606 399.511 -4020.318 -2744.913 -1803.370 67.285 
1500.00 378.081 1180.143 888.618 -2366.829 437.288  -4137.044 -2740.832 -1736.261 60.462 
1600.00 378.604 1204.561 907.609 -—2328.994 475.123 -4256.292 -2737.038 -1669.415 54.501 
1700.00 379.039 1227.527 925.759  -2291.111 513.006 -4377.908 -2733.534 -1602.798 49.248 
1800.00 379.404 1249.203 943.132 -2253.188 550.929 -4501.754 -2730.316 -1536.378 44.585 
1900.00 379.714 1269.725 959.786 -—2215.232 588.885 -4627.710 -—2727.410  -1470.129 40.417 
2000.00 379.978 1289.209 975.774 —-2177.247 626.870 -4755.665 —2724.824 -1404.025 36.669 


References 


Phase nl iS Cy 


GAS Ja Jal 

341.660 TUNGSTEN TETRACHLORIDE OXIDE WOCI4 

Phase Tr C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [= (Ke mol) 1 er kJ / mol ] [ - ] 


SOL 298.15 146.256 1727.99 WATER) Seyi ie! 0.000 -722.634 -671.114 -549.270 96.230 
300.00 146.450 173.705 172.802  -670.843 0.271 —722.955 -671.041 —548.514 95.505 
400.00 156.900 217.266 178.671 -655.676 15.4388 -742.582 -666.759  -508.298 66.377 
484.00 165.686 247.985 188.096  -642.127 28.987 -762.152 -662.590 -475.422 51.309 

93.760 45.380 
LIQ 484.00 182.004 341.746 188.096  -596.747 74367 -762.152 -617.210 -475.422 51.309 
492.00 182.004 344.729 190.618  -595.291 75.823 -764.898 -616.656 -473.083 50.226 


References 
Phase H/S Cp Remarks 
SOL Jal Jat 


LIQ Jal Jal Jal BPT= 492., L= 43.9 kJ 


1666 


WOCI4/g] TUNGSTEN TETRACHLORIDE OXIDE (GAS) 341.660 
Phase i C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] I) UN it) {i kJ / mol [ - 
GAS 298.15 106.157 377.088 377.088 — 573.208 0.000 —685.637 -—573.208 —512.272 89.748 
300.00 106.334 377.745 377.090 —573.011 0.197 —686.335 -—573.209 —511.894 89.129 
400.00 114.524 409.531 381.368 — 561.943 11.265 —725.755 -—573.026 -—491.471 64.179 
500.00 119.827 435.701 389.695 —550.205 23.003 -—768.055 -—572.474 — 471.140 49.220 
600.00 123.222 457.870 399.258 —538.041 SSnOr —812.763 -—571.717 — 450.942 39.258 
700.00 125.483 477.046 409.031 —525.598 47.610 —859.530 -570.857 — 430.880 SL OS 
800.00 127.053 493.910 418.609 —512.967 60.241 -908.095 -569.949 —410.945 26.832 
900.00 128.185 508.944 427.826 —500.202 73.006 -—958.251 -569.027 — 391.125 22.700 
1000.00 129.028 522.495 436.626 — 487.339 85.869  -1009.834 -568.112 — 371.407 19.400 
1100.00 129.671 534.824 445.001 — 474.403 98.805  -1062.709  -—567.216 — 351.780 16.705 
1200.00 130.174 546.129 452.964 —461.410 111.798 -1116.765 -—566.350 — 332.233 14.462 
1300.00 130.576 556.565 460.537 —448.371 124.837 -1171.906 -565.519 — 312.758 12.567 
1400.00 130.901 566.254 467.747 -—435.297 137.911 -1228.053  -564.730 — 293.344 10.945 
1500.00 UGS Ae 575.295 474.618 — 422.193 151.015 -1285.136 -563.986 — 273.986 9.541 
1600.00 131.394 583.768 481.178 -—409.065 164143 -1343.093  -563.293 — 254.675 8.314 
1700.00 131.584 591.739 487.450 —395.915 177.293 -1401.873  -562.653 — 235.407 72208 
1800.00 131.746 599.265 493.455 —382.749 190.459 -1461.426 -562.067 —216.174 6.273 
1900.00 131.885 606.392 499.213 —369.567 203.641 -1521.712 -561.544 -— 196.972 5.415 
2000.00 132.007 613.160 504.742 —356.372 216.836 -—1582.693 -561.086 -—177.797 4.644 
References 
Phase Int WS Gs 
GAS Jal Jat 
WO2Cl2 TUNGSTEN DICHLORIDE DIOXIDE 286.754 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J/(K mol) ileal kJ / mol ] [ - 
SOL 298.15 104.356 200.832 200.832 —780.316 0.000 -—840.194 -780.316 -—702.770 WASH ee 
300.00 104.570 201.478 200.834 —780.123 0.193 —840.566 -—780.285 —702.289 122.279 
400.00 115.369 233.069 205.068 —769.116 11.200 —862.343 -778.181 —676.584 88.353 
500.00 125.423 259.901 213.414 —757.073 23.243 -—887.023 -775.283 —651.504 68.062 
600.00 135.183 283.633 223.175 —744.041 36.275 —914.221 -771.604 — 627.081 54.592 
642.00 139.236 292.915 227.436 — 738.278 42.038 —926.330 -769.824 —617.025 50.203 
References 
Phase n/c Cy Remarks 
SOL Jat Jat Jat NDPT= 642., GAS (WOCI4 + WO2Cl2 + WCI6) 


] 


] 
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286.754 TUNGSTEN DICHLORIDE DIOXIDE (GAS) WO2Cl2[g] 

Phase V C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) lima kJ / mol ~ [ - 

GAS 298.15 87.217 354.076 354.076 —671.532 0.000 -777100 -671.532 — 639.675 112.068 
300.00 87.340 354.616 354.077 —671.371 0.161 -777.755 -671.533 — 639.478 111.343 
400.00 93.356 380.606 357.580 — 662.321 9.211 —814.564 -671.387 — 628.805 82.114 
500.00 97.465 401.913 364.380 — 652.766 18.766 —853.722 -670.976 —618.203 64.583 
600.00 100.148 419.937 372.176 —642.876 28.656 —894.838 -670.439 —607.698 52.905 
700.00 101.953 435.519 380.137 --632.765 38.767 -—937.628 -669.860 — 597.287 44.570 
800.00 103.215 449.220 387.934 — 622.503 49.029 —981.879 -669.285 —586.959 38.324 
900.00 104.129 461.432 395.434 —612.134 59.398 -1027.423 -668.735 —576.701 33.471 
1000.00 104.812 472.440 402.593 —601.685 69.847 -1074.125 -668.224 —566.503 29.591 
1100.00 105.335 482.455 409.405 —591.177 80.355 -1121.878  -667.757 — 556.354 26.419 
1200.00 105.745 491.639 415.881 — 580.622 90.910 -1170.589 -667.340 —546.245 POV IEICE 
1300.00 106.073 500.117 422.038 —570.030 101.502 -1220.182 -666.974 — 536.169 21.544 
1400.00 106.339 507.987 427.900 —559.409 112.123 -1270.592 -666.664 —526.119 19.630 
1500.00 106.560 il ckoy 433.487 —548.764 122.768 -—1321.762 -666.411 —516.089 17.972 
1600.00 106.744 B22:2i19 438.819 —538.099 133.483 -1373.643 -666.218 — 506.074 16.522 
1700.00 106.900 528.691 443.917 -—527.416 144.116 -1426.191 -666.088 — 496.070 15.242 
1800.00 107.034 534.805 448.798 -—516.719 154.813 -1479.369 -666.019 — 486.071 14.105 
1900.00 107.150 540.596 453.479 -—506.010 165.522 -1533.142 -666.021 ~ 476.074 13.088 
2000.00 107.251 546.094 457.973 -495.290 176.242 -1587.478 -666.094 — 466.075 Waals 

References 

Phase Ads Cy 

GAS Jal Jat 

275.843 TUNGSTEN TETRAFLUORIDE OXIDE WOF4 

Phase ‘ls C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) iPod kJ / mol iy ee 

SOL 298.15 133.603 175.728 175.728 -1394.360 0.000 -1446.753 -1394.360 -1285.507 RSPAS 
300.00 133.890 176.555 175.731 -1394.113 0.247 -1447.079 -1394.301 -1284.831 223.709 
379.00 146.963 209.294 179.394  -1383.028 11.332 -1462.350 -1391.380 -1256.342 eosoe 

13.248 5.021 

LIQ 379.00 182.004 222.542 179.394 -1378.007 16.353 -1462.350 -1386.359 -1256.342 resi ey 
400.00 182.004 Dey2.S\5y/1 181.919 -1374.185 20.175 -1467.128 -—1384.751 -1249.182 163.126 
460.00 182.004 257.794 190.196 -1363.265 31.095 -1481.850 -1380.251 -1229.170 139.577 

References 

Phase H/S Cp Remarks 

SOL Jat Jal : 

LIQ Jal Jat Jat BPT= 460., L= 56.11 kJ 


] 


WOF4([g] TUNGSTEN TETRAFLUORIDE OXIDE (GAS) 275.843 

Phase T Cp S —(G—H298)/T H H-H298 G AH; AG log Ky 
[K ] J/(K mol) ll kJ / mol ] ho 

GAS 298.15 95.862 334.704 334.704 -—1336.621 0.000 -1436.413 -1336.621 -1275.166 223.404 
300.00 96.120 335.298 334.706 -—1336.443 0.178 -1437.033 -1336.631 -1274.785 221.960 
400.00 107.749 364.658 338.630 -—1326.210 10.4141 -1472.073 -1336.776 -1254.127 163.772 
500.00 115.109 389.556 346.390 -1315.0388 21.583 -1509.816 -1336.375 -1233.504 128.863 
600.00 119.783 410.987 355.413 -1303.277 33.344 -1549.869 -1335.697 -1212.990 105.600 
700.00 122.886 429.700 364.717 -1291.133 45.488 -1591.923 -1334.882 -1192.602 88.993 
800.00 125.037 446.258 373.895 -1278.731 57.890 -1635.737 -1334.004 -1172.336 76.546 
900.00 126.585 461.079 382.773 -1266.146 70.475 -1681.117 -—1333.107 -1152.181 66.871 
1000.00 127130 474.478 391.284 -1253.427 83.194 -1727.905 -1332.213 -1132.126 59.136 
1100.00 128.611 486.696 399.411 -1240.608 96.013 -1775.973 -1331.341 -1112.160 52.812 
1200.00 129.292 497.917 407.159 -—1227.711 108.910 -1825.211 -—1330.500 -1092.272 47.545 
1300.00 129.831 508.288 414.544 -1214.754 121.867 -1875.528 -—1329.697 -1072.452 43.092 
1400.00 130.264 517.926 421.588 -1201.749 134.872 -1926.845 -—1328.940 -1052.693 39.276 
1500.00 130.616 526.925 428.314 -1188.704 147.917  -1979.092 —1328.232 -1032.986 35.972 
1600.00 130.904 535.365 434.744 -1175.628 160.993  -2032.211 —1327.579 -1013.325 33.082 
1700.00 131.141 543.308 440.899 -1162.525 174.096 -2086.149 —1326.982 — 993.702 30.533 
1800.00 ISikoon 550.809 446.798 -1149.401 187.220  -2140.858 -—1326.443 -—974.114 28.268 
1900.00 131.500 DoCS) 452.461 -1136.259 200.362 -2196.297 -—1325.970 — 954.553 26.242 
2000.00 131.634 564.664 457.904 -1123.102 213.519 -2252.429 -—1325.565 —935.015 24.420 

References 

Phase H/S Cp 

GAS Jat Jal 

WO2I2/g] TUNGSTEN DIIODIDE DIOXIDE (GAS) 469.658 

Phase V C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] J/(K mol) } I kJ / mol ] [ - 

GAS 298.15 92.071 377.088 377.088 — 428.860 0.000 —541.289 -428.860 — 435.759 76.343 
300.00 92.284 377.658 377.090 — 428.689 0.171 —541.987 -428.890 — 435.801 75.880 
400.00 103.081 405.714 380.842 —418.911 9.949 —581.197 -446.186 — 437.339 AW 
500.00 ISMs5 429.804 388.277 -408.097 20.763 —622.999 -489.139 — 430.984 45.025 
600.00 122.897 451.296 397.019 —396.294 32.566 —667.072  -486.805 —419.558 36.526 
700.00 132.521 470.965 406.196 =383.522 45.338 -—713.198 -483.651 — 408.588 30.489 
800.00 142.071 489.285 415.450 —369.792 59.068 —761.220 -479.675 —398.127 25.995 
900.00 U@iloyAs' 506.567 424.622 —355.109 73.751 —811.020 -474.867 — 388.213 22.531 
1000.00 161.059 523.029 433.646 -—339.477 89.383 —862.506 -—469.218 — 378.880 19.791 

References 

Phase In) HES) Cp Remarks 

GAS Tk1/e e Tk1 SPT= 841., L= 164.8 kJ 


] 
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247.982 TUNGSTEN DISULFIDE WS2 
Phase Ti C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] == __J"(Kamol) lee kJ / mol [ - 
SOL 298.15 63.545 64.852 64.852 — 259.408 0.000 —278.744 -259.408 —249 891 43.780 
300.00 63.693 65.246 64.853 — 259.290 0.118 —278.864 -—259.420 — 249 832 43.500 
400.00 69.462 84.446 67.432 — 252.602 6.806 — 286.381 -264.359 — 246.377 32.174 
500.00 72.971 100.347 72.471 — 245.470 13.938 —295.643 -267.546 — 241.552 Poeoo 
600.00 75.589 113.891 78.273 — 238.037 PA CM -—306.372 -269.823 — 236.119 20.556 
700.00 77.788 N25 avalie 84.224 — 230.366 29.042 -—318.364 -271.372 — 230.375 eaten 
800.00 79.763 136.230 90.079 — 222.487 36.921 —331.471 -272.857 — 224.419 14.653 
900.00 81.607 145.732 95.743 —214.418 44.990 —345.577 -379.890 —215.969 122585 
1000.00 83.371 154.422 101.183 —206.168 53.240 —360.591 -378.044 — 197.854 10.335 
1100.00 85.082 162.449 106.392 — 197.745 61.663 —376.439 -376.085 — 179.929 8.544 
1200.00 86.757 169.924 111.378 — 189.153 70.255 —393.062 -374.014 — 162.187 7.060 
1300.00 88.406 176.934 116.154 — 180.395 79.013 -—410.408 -371.834 — 144.622 5.811 
1400.00 90.037 183.545 120.734 -—171.472 87.936 —428.435 -369.546 — 127.229 4.747 
1500.00 91.655 189.812 Wace — 162.388 97.020 —447.106 -367.151 — 110.004 3.831 
References 
Phase at HS) Cy Remarks 
SOL Mit Mit Tk1 TRi= 2073. 
131.290 XENON (GAS) Xe[g] 
Phase al Cy S —(G—-H298)/T H H-H298 G AH; AG; log Kg 
DS eae eee! (KO) al kJ / mol llama Pa 
GAS 298.15 20.786 169.683 169.683 0.000 0.000 —50.591 0.000 0.000 0.000 
300.00 20.786 169.811 169.683 0.038 0.038 —50.905 0.000 0.000 0.000 
400.00 20.786 175.791 170.499 Piles Peli —68.199 0.000 0.000 0.000 
500.00 20.786 180.429 172.038 4.196 4.196 —86.019 0.000 0.000 0.000 
600.00 20.786 184.219 173.762 6.274 6.274 — 104.257 0.000 0.000 0.000 
700.00 20.786 187.423 175.491 8.353 8.353 -— 122.843 0.000 0.000 0.000 
800.00 20.786 190.199 177.160 10.432 10.432 — 141.728 0.000 0.000 0.000 
900.00 20.786 192.647 178.747 12.510 12.510 -— 160.872 0.000 0.000 0.000 
1000.00 20.786 194.837 180.249 14.589 14.589 — 180.249 0.000 0.000 0.000 
1100.00 20.786 196.818 181.666 16.667 16.667 — 199.833 0.000 0.000 0.000 
1200.00 20.786 198.627 183.005 18.746 18.746 —219.607 0.000 0.000 0.000 
1300.00 20.786 200.291 184.272 20.825 20.825 — 239.554 0.000 0.000 0.000 
1400.00 20.786 201.831 185.472 22.903 22.903 — 259.661 0.000 0.000 0.000 
1500.00 20.786 203.265 186.611 24.982 24.982 —279.916 0.000 0.000 0.000 
1600.00 20.786 204.607 187.694 27.060 27.060 -— 300.311 0.000 0.000 0.000 
1700.00 20.786 205.867 188.726 29.139 29.139 — 320.835 0.000 0.000 0.000 
1800.00 20.786 207.055 189.712 31.218 31.218 — 341.482 0.000 0.000 0.000 
1900.00 20.786 208.179 190.655 33.296. 33.296 — 362.244 0.000 0.000 0.000 
2000.00 20.786 209.245 191.558 SBS Coens) — 383.115 0.000 0.000 0.000 
References 
Phase ny S Cp 
GAS Hu1 Hut 
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ry: YTTRIUM 

Phase -T C. S  -(G-H298)/T H H-H298 G 
Kamel) ie kJ. / mol 

SOL-A 298.15 26.525 44.484 44.434 0.000 0.000 -13.248 
300.00 26.539 44.598 44.435 0.049 0.049 -13.330 
400.00 27.166 52.323 45.484 9.736 “= 2.736 2=18,193 
500.00 27.810 58.452 47.485 5.484 5.484 -23.742 
600.00 28.530 63.585 49.752 8.300 8300 29.851 
700.00 29.284 68.040 52.053 {119i 1119s = 36.497 
00.00 30.044 72.000 54.303 14.157 14.157  -43.442 
900.00 30.798 75.582 56.471 17.199 17.199  -50.824 
1000.00 31.541 78.865 58.549 20.316 20.316 58.549 
1100.00 32.275 81.906 60.536 23.507 23.507 -66.589 
1200.00 33.008 84.746 62.436 96.771 26.771 74.923 
1300.00 33.745 87.417 64.256 30.109 30.109 -83.533 
1400.00 34.497 89.945 66.001 33.521 33.521 92.402 
1500.00 35.275 92.351 67.678 37.009 37.009 -101.518 
1600.00 36.087 94.654 69.293 40.577 40.577. -110.869 
1700.00 36.947 96.867 70.850 44.228 44.228 120.445 
1752.00 37.416 97.987 71.639 46.162 46.162 125.512 

2.849 4.992 

SOL-B 1752.00 35.020 100.836 71.639 51.154 51.154 -125.512 

1799.00 35.020 101.764 72.414 52.800 52.800 -130.273 
6.335 11.397 

LIQ 1799.00 43.095 108.099 72.414 64.197 64.197 -130.273 
1800.00 43.095 108.123 72.434 64.240 64.240 -130.381 
1900.00 43.095 110.453 74.374 68.549 68.549 -141.311 
2000.00 43.095 112663 76.234 72.859 72.859 -152.468 
2100.00 43.095 114.766 78.019 77.168 77.168  -163.840 
2200.00 43.095 116.771 79.735 81.478 81.478  -175.418 
2300.00 43.095 118.686 81.387 85.787 85.787 —187.191 
2400.00 43.095 120.520 82.980 90.097 90.097 -199.152 
2500.00 43.095 122.280 84.517 94.406 94.406 -211.293 
2600.00 43.095 123.970 86.002 98.716 98.716  —223.606 


2700.00 43.095 125.596 87.439 103.025 103.025 -236.085 
2800.00 43.095 127.164 88.830 107.335 107.335  -248.723 
2900.00 43.095 128.676 90.178 i hO4ORen tll hO+OmmmE—2 Olle OiLS 
3000.00 43.095 130.137 91.486 115.954 115.954  -274.457 
3100.00 43.095 131.550 C2 IS 120.264 120.264  -287.541 
3200.00 43.095 132.918 93.989 124.573 124.573  -300.765 
3300.00 43.095 134.244 95.189 128.883 128.883 -314.123 
3400.00 43.095 135.531 96.357 133192) 133.192. =327.613 
3500.00 43.095 136.780 97.494 137.502 137.502  -341.228 
3600.00 43.095 137.994 98.602 141.811 141.811 — 354.967 
3607.00 43.095 138.078 98.679 142.113 142.113 -355.934 


References 

Phase nlf aS) Cp Remarks 
SOL-A Hu1 Hu1 

SOL-B Hu1 Hu1 


LIQ Hu Hut Hu BPT= 3607., L= 363.34 kJ 


AH, AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


88.906 


Phase ii 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 


References 
Phase Hees 


GAS Hut 


= 


Hu1 


YTTRIUM (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) i kJ / mol 
179.469 179.469 424 676 0.000 371.167 
179.629 179.470 424.724 0.048 370.835 
187.022 180.481 427.292 2.616 352.483 
192.566 182.368 429.775 5.099 333.492 
196.937 184.445 432.171 7.495 314.009 
200.528 186.494 434.500 9.824 294.130 
203.568 188.443 436.776 12.100 273.922 
206.204 190.273 439.014 14.338 253.430 
208.530 191.985 441.221 16.545 232.691 
210.614 193.585 443.407 18.731 211.732 
212.501 195.084 445.577 20.901 190.575 
214.228 196.491 447.734 23.058 169.237 
215.821 197.816 449.884 25.208 147.734 
217.300 199.066 452.027 27.351 126.077 
218.682 200.249 454.168 29.492 104.277 
219.982 201.372 456.312 31.636 82.343 
221.211 202.441 458.462 33.786 60.283 
222.380 203.460 460.625 35.949 38.103 
223.498 204.434 462.805 38.129 15.809 
224.573 205.367 465.008 40.332 -—6.595 
225.612 206.264 467.241 42.565 -— 29.105 
226.620 207.127 469.509 44.833 -51.717 
227.604 207.960 471.822 47.146 -74.428 
228.568 208.765 474.184 49.508 — 97.237 
229.517 209.545 476.604 51.928 -120.141 
230.455 210.302 479.089 54.413 -143.140 
231.384 211.039 481.644 56.968 -166.232 
232.308 211.756 484.277 59.601 — 189.416 
233.229 212.456 486.992 62.316  -212.693 
234.148 213.141 489.796 65.120 -236.062 
235.067 213.812 492.691 68.015 -259.523 
235.987 214.470 495.683 71.007 -283.076 
236:910 e 21oeal7, 498.773 74.097 -306.720 
Bey jek ike. 7/2 501.964 77.288  -330.458 
238./62 216.379 505.256 80.580  -354.287 
239.692 216.996 508.650 83.974 -378.210 


AH; AGy 
424.676 384.415 
424.675 384.165 
424.557 370.677 
424.291 357.234 
423.871 343.860 
423.309 330.567 
422.619 317.364 
421.814 304.254 
420.905 291.240 
419.900 278.321 
418.805 265.498 
417.625 252.770 
416.363 240.136 
415.018 227.594 
413.591 215.146 
412.083 202.789 
394.222 190.664 
392.076 179.414 
389.946 168.276 
387.840 157.245 
385.763 146.313 
383.722 135.475 
381.725 124.724 
379.778 114.056 
377.888 103.465 
376.063 92.945 
374.309 82.491 
372.632 72.099 
371.038 61.763 
369.532 51.479 
368.118 41.242 
366.800 31.048 
365.581 20.892 
364.462 10.771 
363.445 0.680 

0.000 0.000 
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YAsO4 YTTRIUM ARSENATE 227.825 

Phase ill C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) it kJ / mol ] eam 

SOL 298.15 120.750 160.540 160.540 -1515.110 0.000 -—1562.975 -1515.110 -1416.752 248.209 
300.00 121.056 161.288 160.542 -1514.886 0.224 -1563.273 -1515.090 -1416.142 246.572 
400.00 133.037 197.928 165.457 -1502.122 12.988 -—1581.293 -1513.460 -1383.380 180.651 
500.00 140.495 228.464 175.090 -1488.423 26.687 —1602.655 -1511.195 -—1351.113 141.150 
600.00 146.172 254.598 186.216 -1474.080 41.030 -—1626.839 -1508.610 -1319.335 114.858 
700.00 151.009 277.502 197.654 -1459.216 55.894 -1653.468 -—1505.823 -1288.007 96.112 
784.00 Ae eer /alb/A 294.824 207.151 -1446.374 68.736  -—1677.516 -—1503.355 -1262.011 84.082 

References 

Phase ni S Cy 

SOL G1 G1 

YCI3 YTTRIUM TRICHLORIDE 195.264 

Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) lia kJ / mol ] [ - ] 

SOL 298.15 92.047 136.817 136.817 —999.976 0.000 -1040.768 -999.976 — 927.737 162.536 
300.00 92.221 137.387 136.819 — 999.806 0.170 -1041.022 -999.949 — 927.288 161.455 
400.00 98.431 164.889 140.526 — 990.231 9.745 -1056.186 -998.261 -— 903.313 117.961 
500.00 101.479 187.214 147.703 — 980.220 19.756 -1073.827 -996.355 — 879.794 91.911 
600.00 103.281 205.888 155.887 — 969.976 30.000 -1093.508 -994.380 — 856.666 74.579 
700.00 104.496 221.905 164.201 —959.583 40.393 -1114.917 -992.393 — 833.871 62.224 
800.00 105.398 235.920 172.308 —949.087 50.889 -1137.823 -990.421 — 811.360 52.976 
900.00 106.117 248.377 180.081 — 938.510 61.466 -1162.049 -988.475 — 789.095 45.798 
994.00 106.689 258.948 187.047 — 928.507 71.469 -1185.901 -986.675 — 768.362 40.377 

31.654 31.464 

LIQ 994.00 [cho// 12 290.602 187.047 -—897.043 102.933  -1185.901 -955.211 — 768.362 40.377 
1000.00 11619, ANZ 291.418 187.671 —896.229 103.747 -1187.647 -—954.923 -— 767.235 40.076 
1100.00 Wek (2 304.353 197.700 —882.658 117.318  -1217.446 -950.173 — 748.697 35.553 
1200.00 HOMIE 316.162 207.087 —869.086 130.890 -1248.480 -945.512 — 730.587 31.802 
1300.00 UGS 12 327.024 215.901 —855.515 144.461 -1280.647 -940.938 —712.863 28.643 
1400.00 135.712 337.082 224.202 —841.944 158.032 -1313.858 -936.450 — 695.487 25.949 
1500.00 1S IZ 346.445 232.043 —828.373 171.603 -1348.040 -932.050 —678.430 23.625 
1600.00 ISA 355.204 239.470 —814.802 185.174 -1383.127 -927.741 — 661.663 21.601 
1700.00 Nes) 2 363.431 246.522 —801.230 198.746 -1419.063 -923.526 — 645.163 19.823 

References 

Phase H/S Cy 

SOL Pa2 Dw4 

LIQ Dw4 Dw4 


145.901 


Phase i 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1350.00 


SOL-B 1350.00 
1400.00 
1428.00 


LIQ 1428.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 
Phase nds 


SOL-A Pa2 
SOL-B S3 
LIQ S3 


| 


Cp 


86.915 

87.169 

96.161 
100.412 
102.796 
104.299 
105.333 
106.093 
106.684 
107.164 
107.568 
107.920 
108.080 


122.303 
122.303 
122.303 


133.683 
133.683 
133.683 
133.683 
133.683 


J/(K mol) 


88.701 

89.239 
115.730 
137.695 
156.231 
172.198 
186.197 
198.649 
209.859 
220.050 
229.392 
238.016 
242.092 

24.050 
266.143 
270.591 
273.013 

19.587 
DI ASI 
2997179 
307.803 
315.907 


YTTRIUM TRIFLUORIDE 


S —(G—-H298)/T H H-H298 G 

al kJ / mol 
88.701 -1718.369 0.000 -1744.815 
88.702  -1718.208 0.161 -1744.980 
92.253 -1708.978 9.391 -—1755.270 
99.211 -1699.127 19.242 -1767.974 
107.210 -1688.957 29.412 -1782.695 
115.380 -1678.597 39.772 -1799.135 
123.376 -1668.112 50.257 -1817.069 
131.060 -1657.539 60.830 -1836.323 
138.389 -1646.899 71.470 -1856.758 
145.356 -1636.206 82.163 -1878.261 
151.976 -1625.469 92.900 -1900.740 
158.267 -1614.694 103.675 -1924.116 
161.296 -1609.294 109.075 -1936.119 

32.468 
161.296 -1576.826 141.543 -1936.119 
165.121 -1570.711 147.658 -1949.538 
167.213 -1567.287 151.082 -—1957.148 
27.970 

167.213 -1539.317 179.052 -1957.148 
173.390 -1529.691 188.678 -1978.454 
181.524 -1516.323 202.046 -2008.808 
189.193 -1502.955 215.414 -2039.997 
196.447 -1489.587 228.782 -2071.974 


323.549 


Remarks 


orthorhombic 
hexagonal 


AH; AG; 

| 
-1718.369 -1640.872 
-1718.344 -1640.391 
-—1716.621 -1614.651 
-—1714.563 -1589.393 
-1712.418 -1564.560 
-1710.274 -—1540.087 
-—1708.165 -1515.918 
-1706.106  -1492.012 
—1704.104 -1468.332 
—1702.161 -1444.849 
—1700.280 -1421.540 
-1698.463 -1398.386 
-—1697.579 -1386.862 
-—1665.111 -1386.862 
—1663.536 -1376.585 
—1662.665 -—1370.855 
—1634.695 -1370.855 
-—1631.670 -1357.627 
—1627.554 -1339.492 
-—1623.540 -1321.612 
—1635.902 -1303.823 


1673 


YF3 


log Ky 
[ ae 


287.474 
285.618 
210.852 
166.043 
136.207 
114.923 
98.979 
86.594 
76.698 
68.610 
61.878 
56.188 
53.661 


53.661 
51.361 
50.144 


50.144 
47.277 
43.730 
40.608 
37.836 


1674 


YI3 YTTRIUM TRIIODIDE 469.619 

Phase iT) Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] | [———J/ (K mol) es kJ / mol is 

SOL 298.15 96.018 207.108 207.108 —616.722 0.000 —678.471 -616.722 —613.282 107.444 
300.00 96.141 207.702 207.110 —616.544 0.178 —678.855 -616.744 —613.260 106.778 
400.00 100.892 236.085 210.947 —606.667 10.055 —701.101 -642.012 —611.079 79.799 
500.00 103.709 258.922 PUGS — 596.428 20.294 —725.889 -—706.811 —597.110 62.380 
600.00 105.765 278.020 226.733 — 585.950 30.772 —752.762 -—704.777 —575.359 50.089 
700.00 107.461 294.454 235.260 —575.286 41.436 —781.404  -702.648 — 553.957 4.33 
800.00 108.966 308.903 243.580 —564.464 52.258 —811.586  -—700.450 —532.865 34.793 
900.00 110.359 321.819 251.569 -—553.497 63.225 —843.134 -698.196 —512.052 29.719 
1000.00 111.684 83a.5i5 259.188 —542.394 74.328 -—875.910 -695.891 —491.492 25.673 

References 

Phase H/S C, 

SOL Nb1/e e 

YN YTTRIUM NITRIDE 102.913 

Phase 1 C, S —(G-H298)/T H H—-H298 G AH; AG; log K; 
[ K ] | = dK ital) ai kJ / mol ] [ - 

SOL 298.15 39.302 37.656 37.656 — 299.156 0.000 —310.383° -—299.156 — 268.571 47.053 
300.00 39.416 37.899 37.657 — 299.083 0.073 —310.453 -299.159 — 268.381 46.729 
400.00 43.623 49.888 39.263 — 294.906 4.250 —314.861 -299.127 — 258.117 33.707 
500.00 45.919 59.890 42.417 — 290.420 8.736 —320.364 -—298.859 — 247,893 25.897 
600.00 47.463 68.406 46.056 — 285.746 13.410 —326.790 -—298.494 — 237.733 20.696 
700.00 48.651 75.814 49.790 — 280.939 18.217 —334.009 -298.098 — 227.637 16.986 
800.00 49.650 82.378 53.461 -—276.022 23.134 —341.924 -297.703 —217.598 14.208 
900.00 50.538 88.278 57.007 -271.012 28.144 —350.462 -—297.323 — 207.608 12.049 
1000.00 51.359 93.645 60.406 —265.917 33.239 —359.562 -296.965 — 197.659 10.325 
1100.00 52.134 98.577 63.655 -—260.742 38.414 —369.177 -—296.629 — 187.745 8.915 
1200.00 52.879 103.145 66.758 — 255.491 43.665 —379.266 -—296.317 — 177.861 7.742 
1300.00 53.603 107.407 69.723 —250.167 48.989 —389.796 -—296.027 — 168.001 6.750 
1400.00 54.311 111.405 72.559 —244.771 54.385 —400.738 -295.760 — 158.163 5.901 
1500.00 55.008 115.176 VI2LS —239.305 59.851 —412.069 -295.517 — 148.344 5.166 
1600.00 55.696 118.748 77.882 =233.770) 65386 — 423.767 -—295.299 — 138.539 4.523 
1700.00 56.377 122.145 80.386 —228.166 70.990 —435.813 -295.109 — 128.748 3.956 
1800.00 57.053 125.387 82.797 —222.494 76.662 —-448.191 -311.224 — 118.825 3.448 
1900.00 57.725 128.489 85.121 —216.756 82.400 —460.886 -311.579 — 108.126 2.973 
2000.00 58.393 131.467 87.364 — 210.950 88.206 —473.884  -311.877 —97.410 2.544 
2100.00 59.058 134.332 89.533 20507 94079 —487.175 -312.116 — 86.681 2.156 
2200.00 59.722 137.095 91.632 —199.138 100.018 —500.747 -312.297 -—75.941 1.803 

References 

Phase al AS Cy 


SOL Kut/e 


e 


| 


225.810 


Phase if 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1330.00 


SOL-B 1330.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase Al HS 


SOL-A Nb1 
SOL-B Pal 


Cp 


102.509 
102.795 
113.045 
118.108 
121.128 
123.184 
124.726 
125.969 
127.027 
127.963 
128.817 
129.613 
129.843 


131.796 
131.796 
131.796 
131.796 
131.796 
131.796 
131.796 
131.796 


DIYTTRIUM TRIOXIDE 


S —(G-H298)/T H H-H298 G 
J/(K mol) ell kJ / mol 


99.081 99.081 =1905.310 0.000 -1934.851 

99.716 99.083 -—1905.120 0.190 —1935.035 
130.891 103.264 -1894.259 11.051 -1946.616 
156.716 111.449 -1882.677 22633 -1961.035 
178.537 120.860 -1870.704 34.606 -1977.826 
197.372 130.475 -1858.483 46.827 -1996.643 
213.926 139.893 -1846.084 59.226 -2017.224 
228.690 148.954 -1833.547 71.763 -2039.368 
242.018 157.605 -1820.896 84.414 -2062.915 
254.170 165.839 -1808.146 97.164 -2087.733 
265.344 173.672 —1795.306 110.004 —-—2113.716 
275.684 181.126 -1782.385 122.925 -2140.774 
278.644 183.292 -1778.493 126.817 -2149.089 

0.975 1.297 

279.619 183.292 -1777.196 128.114 -2149.089 
286.379 188.279 -1767.970 137.340 —-—2168.901 
295.472 1954126 =11754:790) 1150520 —2197-998 
303.978 201.666 -1741.611 163.699 -2227.975 
311.968 207.922 -1728.431 176.879 —2258.777 
319.501 213.913 -1715.252 190.058 -—2290.354 
326.627 219.660 -1702.072 203.238 —-—2322.663 
333.387 225.179 -1688.892 216.418 -2355.667 


AH; AG; 
—1905.310 -1816.608 
—1905.300 —1816.058 
-—1904.268 -1786.444 
WN OMETATAOL IAS /-1REY 
—1901.170 -1728.184 
=—1899.612 —1699.478 
—1898.152 -—1670.988 
—1896.808 -1642.675 
—1895.583 -1614.504 
—1894.479 -1586.451 
—1893.491 -1558.493 
—1892.619) - —1530:612 
—1892.380 -—1522.261 
—1891.083 -1522.261 
—1890.448 -—1502.866 
—1889.707 -—1475.209 
—1889.163 -1447.595 
—1888.824 -—1420.008 
=1921.241 —1392:153 
—1922.290 -1362.730 
=1923.373 —1333:252 


1675 


Y203 


log K; 
[ 


318.262 
316.204 
233.286 
183.569 
150.452 
126.817 
109.104 
95.338 
84.333 
75,334 
67.839 
61.501 
59.786 


59.786 
56.073 
51.371 
47.259 
43.632 
40.399 
37.464 
34.821 


] 


1676 


Y2Zr207 


Phase Hl 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 


References 
Phase nfs 


SOL K5/e 


Cp 


215.034 
215.736 
241.134 
253.969 
261.858 
267.412 
271.722 
275.308 
278.445 
281.289 
283.932 
286.435 
288.835 
291.160 


e 


DIYTTRIUM DIZIRCONIUM HEPTAOXIDE 


S 


J/(K mol) 


199.995 
201.328 
267.351 
322.672 
369.722 
410.526 
446.525 
478.742 
507.914 
534.588 
559.178 
582.004 
603.320 
623.327 


AG; 


—(G—H298)/T H H—-H298 G AH; 
[ kJ / mol 
199.995 -4121.993 0.000 -—4181.622 —4121.993 
199.999" —4121-595 0.398 -—4181.993 —4121.976 
208.829 -4098.584 23.409 -4205.524 -—4119.857 
226.223 -4073.769 48.224 -4235.105 -—4116.493 
246.318 -4047.951 74.042 -4269.784 -—4112.749 
266.927 -4021.473 100.520 -4308.842 —4108.975 
287.170 -3994.509 127.484  -4351.729 —4105.323 
306.698 -3967.153 154.840 -4398.021 —4101.865 
325.384 -3939.462 182.531 -4447.377 —4098.637 
343.207 -3911.474 210.519 -4499.521 -—4095.655 
360.193 -3883.211 238.782 -4554.225 —4100.346 
376.388 -—3854.692 267.301 -4611.297 —4096.780 
391.845 -3825.928 296.065 -4670.575 —4093.308 
406.617 -3796.927 325.066 -4731.918 —4089.955 


—3917.872 
—3916.605 
—3848.413 
—3780.927 
—3714.163 
—3648.031 
—3582.433 
—3517.282 
—3452.504 
—3388.037 
—3323.387 
—3258.786 
—3194.456 
—3130.370 


472.255 


log K; 
Pee 


686.395 
681.942 
502.551 
394.991 
323.347 
OTROMG 
233.909 
204.138 
180.340 
160.884 
144.663 
130.940 
119.187 
109.009 


173.040 


Phase 


SOL-A 


SOL-B 


LIQ 


+ 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1033.00 


1033.00 
1097.00 


1097.00 
1100.00 
1200.00 
1300.00 
1400.00 
1465.00 


References 


Phase 


SOL-A 
SOL-B 
LIQ 


e/as 


Hu1 
Hu1 
Hu1 


J/(K mol) 


59.831 
59.997 
67.809 
74.253 
80.202 
84.829 
88.912 
92.571 
95.907 
96.946 
1.693 
98.639 
100.809 
6.980 
107.789 
107.890 
111.090 
114.034 
116.759 


YTTERBIUM 
S —(G-H298)/T H H-H298 G 

if I kJ / mol 
59.831 0.000 0.000 — 17.839 
59.832 0.049 0.049 — 17.950 
60.892 2.767 2.767 — 24.357 
62.931 5.661 5.661 —31.466 
65.330 8.923 8.923 —39.198 
67.793 11.925 11.925 — 47.455 
70.182 14.983 14.983 —56.146 
72.470 18.091 18.091 —65.223 
74.649 21.258 21.258 —74.649 
75.345 AD Shi\e 22.313 —77.832 

1.749 
75.345 24.062 24.062 -77.832 
76.768 26.373 26.373 —84.215 
7.657 

76.768 34.030 34.030 — 84.215 
76.853 34.141 34.141 — 84.538 
ey fs) 37.818 37.818 —95.489 
82.114 41.496 41.496 — 106.748 
84.492 45.174 45.174 — 118.289 
85.961 47.564 47.564 — 125.933 


118.428 


Remarks 


Hu1 


Hu1 


2nd order TPT= 553. 


BPT= 1465., L= 128.83 kJ 


AH; AG 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1677 


Ybj[g] YTTERBIUM (GAS) 173.040 

Phase Ti Cy S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) | kJ / mol ] [ = 

GAS 298.15 20.786 173.126 173.126 152.088 0.000 100.470 152.088 118.309 —20.727 
300.00 20.786 WAS as: WEN 152.126 0.038 100.150 152.077 118.100 — 20.563 
400.00 20.786 179.235 173.942 154.205 PATE 82.511 151.438 106.868 — 13.956 
500.00 20.786 183.873 175.482 156.284 4.196 64.347 150.623 95.813 -— 10.010 
600.00 20.786 187.663 177.205 158.362 6.274 45.765 149.440 84.963 -7.397 
700.00 20.786 190.867 178.934 160.441 8.353 26.834 148.516 74.289 —5.544 
800.00 20.786 193.642 180.603 162.520 10.432 7.606 147.536 63.752 -—4.163 
900.00 20.786 196.091 182.191 164.598 12.510 — 11.883 146.507 53.340 —3.096 
1000.00 20.786 198.281 183.692 166.677 14.589 —31.604 145.419 43.045 — 2.248 
1100.00 20.786 200.262 185.110 168.755 16.667 —51.533 134.615 33.005 — 1.567 
1200.00 20.786 202.070 186.449 170.834 18.746 —71.651 133.016 23.839 — 1.038 
1300.00 20.786 203.734 Wess) 172.913 20.825 -—91.942 131.417 14.806 -—0.595 
1400.00 20.786 205.275 188.915 174.991 22.903 -— 112.393 129.817 5.896 —0.220 
1500.00 20.786 206.709 190.054 177.070 24.982 — 132.993 0.000 0.000 0.000 
1600.00 20.786 208.050 191.137 179.148 27.060 — 153.732 0.000 0.000 0.000 
1700.00 20.786 209.310 192.170 181.227 29.139 — 174.601 0.000 0.000 0.000 
1800.00 20.786 210.498 193.155 183.306 31.218 — 195.592 0.000 0.000 0.000 
1900.00 20.786 211.622 194.098 185.384 33.296 —216.698 0.000 0.000 0.000 
2000.00 20.786 212.689 195.001 187.463 Clay OHS) — 237.914 0.000 0.000 0.000 

References 

Phase nl Ws Cy 

GAS Hu1 Hut 

YbCI2 YTTERBIUM DICHLORIDE 243.945 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) | I kJ / mol ] [ - 

SOL 298.15 82.937 130.541 130.541 —799.562 0.000 — 838.483 -—799.562 -—754.122 132.119 
300.00 82.969 131.054 130.542 —799.409 OsIS8 — 838.725 -—799.521 — 753.840 UT oS 
400.00 84.684 Ono eGro —791.026 8.536 —853.089 -—797.323 — 738.945 96.496 
500.00 86.400 174.238 140.058 —782.472 17.090 —869.591 -795.234 —724.598 75.698 
600.00 88.115 190.143 147.116 —773.746 25.816 —887.832 -—793.405 -—710.639 61.867 
700.00 89.830 203.854 154.264 —764.849 34.713 —907.547 -791.187 — 697.019 52.012 
800.00 91.546 215.962 161.234 —755.780 43.782 —928.549 -788.881 — 683.723 44.643 
900.00 93.261 226.843 167.929 —746.540 53.022 —950.698 -786.474 —670.722 38.928 
1000.00 94.977 236.758 174.324 —737.128 62.434 —973.886 -—783.970 —657.994 34.370 

References 

Phase H/S Cy 


SOL Nb1/e 


] 


1679 


279.398 YTTERBIUM TRICHLORIDE YbCI3 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] 11) (Kiel) liad kJ / mol —=} [ - 
SOL 298.15 95.348 147.695 147.695 —959.810 0.000 -1003.845 -959.810 — 886.223 155.263 
300.00 95.391 148.285 147.697 — 959.634 0.176 -1004.119 -—959.777 — 885.767 154.226 
400.00 97.239 175.999 151.463 —949.996 9.814 -1020.395  -958.057 — 861.358 112.482 
500.00 98.596 197.849 158.632 -— 940.201 19.609 -1039.126 -956.514 — 837.369 87.479 
600.00 99.759 215.930 166.717 — 930.283 29.527 -1059.840 -955.310 —813.651 70.835 
700.00 100.831 231.389 174.878 — 920.253 39.557 -1082.225 -953.797 —790.161 58.963 
800.00 101.854 244.920 182.805 —910.118 49.692 -1106.054 -952.279 — 766.888 50.073 
900.00 102.849 256.974 190.389 — 899.883 59.927 -1131.160 -950.739 —743.807 43.169 
1000.00 103.826 267.861 197.600 — 889.549 70.261 -1157.410 -949.184 —720.897 37.656 
References 
Phase int Wows Cy 
SOE Nb1/e e 
279.398 YTTERBIUM TRICHLORIDE (GAS) YbCI3[g] 
Phase ir Cy S —(G—-H298)/T H H-H298 G AH, AG, log Ky 
[K] [ J/(K mol) | 4 kJ / mol ] [ - 
GAS 298.15 78.068 369.988 369.988 — 638.897 0.000 -749.209 -638.897 —631.587 110.651 
300.00 78.128 370.471 369.989 —638.753 0.144 -—749.894 -638.896 —631.541 109.961 
400.00 80.244 393.280 373.085 — 630.819 8.078 —788.131 -638.881 — 629.094 82.151 
500.00 hl As 411.304 378.989 — 622.740 16.157 —828.392 -639.052 — 626.635 65.464 
600.00 Silane 426.167 385.650 —614.587 24.310 -—870.287 -639.614 — 624.098 54.333 
700.00 82.108 438.799 392.363 — 606.392 62505 -—913.551 -639.936 — 621.487 46.376 
800.00 82.330 449.779 398.869 —598.169 40.728 -—957.992  -640.330 — 618.826 40.405 
900.00 82.487 459.485 405.075 — 589.928 48.969 -1003.464 -640.784 -§16.111 35.758 
1000.00 82.603 468.182 410.958 — 581.673 57.224 -1049.855 -641.308 —613.342 32.038 
1100.00 82.694 476.060 416.524 —573.408 65.489 -1097.074 -651.557 —610.375 28.984 
1200.00 82.766 483.258 421.790 —565.135 73.762 -1145.045 -652.607 — 606.585 26.404 
1300.00 82.825 489.885 426.776 —556.855 82.042 -1193.706 -653.665 -—602.707 24.217 
1400.00 82.875 496.025 431.506 — 548.570 90.327 -1243.006 -654.729 —598.748 22.340 
1500.00 82.919 501.745 436.000 —540.280 98.617 -1292.897 -784.018 —591.811 20.609 
1600.00 82.957 507.097 440.278 —531.987 106.910 -1343.342 -783.497 —579.015 18.903 
1700.00 82.992 5121128 444.358 —523.689 115.208 -1394.306 -782.983 — 566.250 17.399 
1800.00 83.023 516.872 448.256 —515.388 123.509 -1445.758 -782.476 —553.516 16.063 
1900.00 83.052 521.362 451.987 —507.085 131.812 -1497.672 -781.977 —540.810 14.868 
2000.00 83.078 525.622 455.563 -—498.778 140.119 -1550.023 -781.487 —528.129 13.793 
References 
Phase H/S Gi 
GAS Pa2 Pa2 


| 


] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1365.00 


SOL-B 1365.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase AM tS 


SOL-A Nb1 
SOL-B Pat 


Cp 


IM orooe 
Wieo7Z 
123.310 
126.906 
128.871 
130.066 
130.851 
131.397 
131.795 
132.096 
132.332 
132.521 
132.625 


134.516 
134.516 
134.516 
134.516 
134.516 
134.516 
134.516 
134.516 


S 


J/(K mol) 


133.101 
133.816 
168.282 
196.229 
219.556 
239.518 
256.941 
272.386 
286.252 
298.828 
310.332 
320.932 
327.401 

0.460 
327.861 
331.266 
340.547 
349.228 
357.383 
365.072 
372.345 
379.245 


DIYTTERBIUM TRIOXIDE 
—(G—H298)/T H H-H298 G 

[ kJ / mol 
133.101 -1814.517 0.000 -1854.201 
133.104 -1814.303 0.214 -1854.448 
137.750 -1802.304 12213 -—1869.617 
146.742 -1789.774 24.743 -1887.888 
156.988 -1776.976 37.541 -1908.710 
167.386 -1764.025 50.492 -1931.687 
177.515 =-1750.976 63.541 =—1956.529 
187.214 -1737.862 76.655 -1983.010 
196.437 -1724.702 89.815 -2010.954 
205.182 -1711.507 103.010 -2040.217 
213.472 -1698.285 116.232 -2070.684 
221.336 -1685.042 129.475  -2102.254 
226.234 -1676.424 138.093  -2123.326 

0.628 

226.234 —1675.796 138.721  -—2123.326 
228.817 —1671.088 143.429 —-2134.861 
235.960 -1657.637 156.880 -2168.457 
242.771 —1644.185 170.332  -2202.951 
249.275 -—1630.734 183.783 -2238.285 
255.497 —1617.282 197.235 -2274.412 
261.457 -—1603.831 210.686 -2311.286 
267.176 -1590.379 224138 -—2348.868 


AH; AG; 
=—1814.517 —1726.777 
—1814.484 —-—1726.233 
=1812.376 —1697.119 
-—1810.222 -1668.564 
—1808.687 -1640.374 
—1806.623 -1612.486 
—1804.696 -1584.886 
— 1602: 900mme—ooveoIe 
-—1801.271 -1530.342 
—1819.106 -—1503.037 
—1818.563 -1474.328 
—1818.050 -—1445.663 
—1817.732 -1427.052 
—1817.104 -1427.052 
—1816.872 -—1417.053 
—2072.674 -—1382.717 
—2068.880 -—1336.843 
—2065.124 -1291.206 
—2061.403 -—1245.789 
-2057.718 -1200.578 
-—2054.068 -—1155.560 


394.078 


log K; 
[eer 


302.524 
300.564 
221.621 
174.314 
142.807 
120.325 
103.482 
90.396 
79.937 
71.373 
64.176 
58.087 
54.609 


54.609 
52.871 
48.150 
43.643 
39.674 
36.152 
33.006 
30.180 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
692.65 


LIQ 692.65 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1179.00 


References 


Phase A AS 


SOE Hu1 
LIQ Hu1 


J/(K mol) 


41.631 
41.788 
49.207 
DOHULS 
60.261 
64.427 
10.571 
74,998 
75.329 
79.519 
83.215 
86.521 
89.512 
91.688 


Remarks 


ZINC 
S —(G-H298)/T H H-H298 G 
lI kJ / mol 
41.631 0.000 0.000 -—12.412 
41.631 0.047 0.047 — 12.489 
42.637 2.628 2.628 - 17.055 
44.566 5.306 5.306 — 22.283 
46.769 8.095 8.095 — 28.061 
48.857 10.784 10.784 -- 33.841 
WEsee 
48.857 18.106 18.106 — 33.841 
49.133 18.337 18.337 — 34.393 
52075 21.475 21.475 — 42.140 
55.867 24.613 24.613 —50.280 
58.770 Clemo tM —58.770 
61.431 30.889 30.889 —67.574 
63.386 33.368 33.368 -74.733 
MPT= 692.655 


Hu1 
Hu1 


BPT= 1179., L= 115.33 kJ 


AHy AG; 

“] 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1681 


1682 


Zn(9] 


Phase t 
[K] 


GAS 298.15 
300.00 
400.00 

500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 

1100.00 

1200.00 

1300.00 

1400.00 

1500.00 

1600.00 

1700.00 

1800.00 

1900.00 

2000.00 


References 
Phase ees 


GAS Hut 


Hu1 


S  -(G-H298)/T 


J/(K mol) 


160.984 
161.113 
167.093 
171.731 
175.521 
178.725 
181.500 
183.949 
186.139 
188.120 
189.928 
191.592 
193.133 
194.567 
195.908 
197.168 
198.356 
199.480 
200.547 


H 


ZINC (GAS) 


H-H298 


G 


160.984 
160.985 
161.800 
163.340 
165.063 
166.792 
168.461 
170.049 
171.550 
172.968 
174.307 
175.573 
176.773 
WLI 
178.995 
180.028 
181.013 
181.956 
182.859 


130.415 
130.453 
132.532 
134.611 
136.689 
138.768 
140.847 
142.925 
145.004 
147.082 
149.161 
151.240 
153.318 
WSS 
157.475 
159.554 
161.633 
163.711 
165.790 


0.000 
0.038 
PAA 
4.196 
6.274 
8.353 
10.432 
12.510 
14.589 
16.667 
18.746 
20.825 
22.903 
24.982 
27.060 
29.139 
31.218 
33.296 
35.375 


kJ / mol 


82.418 
82.120 
65.695 
48.745 
31.377 
13.661 

— 4.354 

— 22.629 
- 41.135 
— 59.849 
Ome 
— 97.830 
— 117.068 
— 136.453 
— 155.978 
— 175.632 
— 195.409 
— 215.301 
— 235.303 


AH; AG; 
130.415 94.830 
130.406 94.609 
129.904 82.750 
129.305 71.028 
128.594 59.438 
120.431 48.054 
119.372 37.786 
118.312 27.652 
117.253 17.635 
116.193 7.725 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


346.013 


Phase T 
[K] 


SOL-3 298.15 
300.00 
400.00 
463.00 


SOL-2 463.00 
500.00 
600.00 
700.00 
800.00 
900.00 
965.00 


SOL-1 965.00 
1000.00 
1100.00 
1200.00 
1218.00 


LIQ 1218.00 
1300.00 
1400.00 
1500.00 


References 


Phase Hives 


SOL-3 Tk1 
SOL-2 U 
SOL-1 U 


LIQ Tk1 


Cp 


125.233 
125.311 
129.495 
132.131 


132.131 
133.679 
137.863 
142.047 
146.231 
150.415 
153.134 


153.134 
153.134 
153.134 
153.134 
153.134 


154.808 
154.808 
154.808 
154.808 


Oo oO Oo O 


ZINC ARSENIDE 


S  -(G-H298)/T 


J/(K mol) 


168.038 
168.813 
205.435 
224.564 

0.000 
224.564 
234.781 
259.523 
281.089 
300.330 
317.795 
328.378 

0.000 
328.378 
333.833 
348.429 
361.753 
364.033 
127.100 
491.133 
501.220 
512.692 
523.373 


Remarks 


Tk1 
Tk1 


H H-H298 G 
IL We kJ / mol 
168.038 — 133.888 0.000 — 183.988 
168.040 — 133.656 0.232 — 184.300 
173.005 — 120.916 12.972 -— 203.090 
178.747 — 112.675 21.213 —216.648 
0.000 
178.747 — 112.675 21.213 —216.648 
182.519 —107.757 26.131 — 225.148 
193.343 —94.180 39.708 — 249.894 
204.370 — 80.185 53.703 —276.947 
215.183 —65.771 68.117 — 306.035 
225.629 — 50.939 82.949 — 336.954 
232.196 —41.073 92.815 — 357.958 
0.000 
232.196 --41.073 92.815 —357.958 
235.659 —35.714 98.174 — 369.547 
245.258 -—20.400 113.488 — 403.671 
254.419 —5.087 128.801 — 439.190 
256.022 —2.330 131.558 — 445.722 
154.808 
256.022 152.478 286.366 — 445.722 
PAN TKS 165.172 299.060 — 486.413 
288.020 180.653 314.541 —537.116 
303.358 196.134 330.022 —588.925 
TPT= 463. 
Weis Slas: 


AH; AG; 
- 133.888 -125.460 
— 133.889 -125.408 
—133.904  —122.578 
—133.908 —120.794 
—133.908 —120.794 
=—133.913"  =1195746 
—N133-940 eel OronO 
-— 156.034 -—113.831 
=150:498) 9 — 107,107, 
-156.645 -—101.663 
— 156.548 - 97.695 
— 156.548 Sees 
— 156.453 =Jo.d0d 
— 156.228 — 89.484 
—501.632 OM 
—501.109 —70.788 
— 346.301 —70.788 
— 344.084 —52.316 
— 342.395 — 29.944 
— 535.384 5.216 


1683 


Zn3As2 


log Ky 


1684 


Zn3(AsO4)2 ZINC ARSENATE 474.008 

Phase al C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] (== J (IK inno) I I kJ / mol [ - 

SOL 298.15 255.279 281.918 281.918  -—2134.744 0.000 -—2218.798 —2134.744 -1915.611 335.607 
300.00 255.945 283.499 281.923 -2134.271 0.473 -—2219.321 -—2134.721  -1914.252 333.301 
400.00 281.754 361.055 292.322 -—2107.251 27.493 -—2251.673 -—2132.340 -1841.069 240.419 
500.00 297.369 425.714 312.717  -2078.246 56.498  -—2291.102 -—2128.739 -1/68.653 184.770 
600.00 308.973 480.996 336.267 -—2047.907 86.837 -—2336.504 -2124.651 -1697.014 147.738 
700.00 318.682 529.370 360.469 -2016.513 118.231 -—2387.072 -2142.356 -1625.846 W2ileoee 
800.00 327.382 D2 150i 384.325 -1984.204 150.540 -2442.204 -2138.273 -1552.332 101.357 
900.00 335.495 611.534 407.486 -1951.056 183.688 -—2501.436 -2133.726 -1479.358 85.860 
979.00 341.639 640.017 425.067 -—1924.308 210.486 -—2550.885 -—2129.775 -—1422.085 75.875 

References 

Phase Al dS Cre 

SOL G1 G1 

ZnBr2 ZINC BROMIDE 225.198 

Phase T Cy S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [ J /(K mol) i | kJ / mol ] [ - 

SOL 298.15 65.692 135.980 135.980 —329.700 0.000 —370.242 -329.700 — 312.449 54.740 
300.00 65.772 136.387 135.981 — 329.578 0.122 —370.494 -329.765 — 312.342 54.384 
400.00 70.124 155.904 138.613 — 322.784 6.916 —385.145 -360.034 — 300.274 39.212 
500.00 74.475 172.019 143.726 — 315.554 14.146 -—401.563 -359.174 — 285.427 29.818 
600.00 78.827 185.982 149.630 — 307.889 21.811 -—419.478 -358.017 — 270.782 23.574 
675.15 82.097 195.473 154.211 — 301.842 27.858 — 433.816 -356.949 — 259.918 20.109 

PTL 15.648 

LIQ 675.15 113.805 218.650 154.211 — 286.194 43.506 — 433.816 -341.301 — 259.918 20.109 
700.00 113.805 222.764 OOF OIAe — 283.366 46.334 — 439.301 -347.471 — 256.866 19.168 
800.00 113.805 237.960 165.817 —271.985 SAAS —462.354 -342.976 — 244,229 15.947 
900.00 113.805 251.365 174.592 — 260.605 69.095 — 486.833 -338.491 — 232.155 13.474 
943.00 113.805 256.676 178.215 —255.711 73.989 —497.757 -336.565 — 227.120 12.581 

References 

Phase im HS Cy Remarks 

SOL Tk1 Kul 

LIQ Tk1 Kul Tk1 NB Pil= 39437 b= 10956) kd 


| 


] 


225.198 ZINC BROMIDE (GAS) ZnBr2{[g] 

Phase Ti C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) lel kJ / mol [ - 

GAS 298.15 59.147 300.520 300.520 — 185.770 0.000 —275.370 -—185.770 — 217.576 38.118 
300.00 59.199 300.886 300.521 — 185.661 0.109 —275.926 -185.848 —217.774 37.918 
400.00 61.032 318.205 302.870 — 179.636 6.134 —306.918 -—216.886  —-—222.047 28.996 
500.00 61.880 331.926 307.357 — 173.486 12.284 —339.448 -—217.106 — 223.312 23.329 
600.00 62.341 343.252 312.423 — 167.272 18.498 —373.224 -—217.400 — 224.528 19.547 
700.00 62.619 352.885 317.533 —161.023 24.747 —408.0438 -225.128 — 225.608 16.835 
800.00 62.799 361.259 322.486 -154.752 31.018 —443.759 -225.742 -—225.635 14.732 
900.00 62.923 368.663 27.214 -148.466 37.304 —480.262 -—226.351 — 225.585 13.093 
1000.00 63.011 375.298 331.696 -142.169 43.601 —517.466 -226.958 -—225.467 Ualei7/7/ 
1100.00 63.076 381.306 335.937 -—135.864 49.906 —555.301 -—227.565 -—225.288 10.698 
1200.00 63.126 386.797 339.950 -129.554 56.216 -—593.710 -343.306  -—222.965 9.705 
1300.00 63.165 391.851 343.751 —123.239 62.531 —632.646 -342.855 — 212.955 8.557 
1400.00 63.196 396.533 347.356 -—116.921 68.849 —672.068 -342.407 -202.980 7.573 
1500.00 63.220 400.894 350.781 -—110.600 75.170 -711.942 -341.962 — 193.036 6.722 
1600.00 63.241 404.975 354.042 — 104.277 81.493 —752.238  -—341.520 — 183.122 5.978 
1700.00 63.258 408.810 SIS /a lls -97.952 87.818 —792.929 -341.082 — 173.236 5.3238 
1800.00 63.272 412.426 360.123 -91.626 94144 -833.992 -340.647 -163.375 4.741 
1900.00 63.284 415.847 362.967 —85.298 100.472 -875.407 -340.216 -153.539 4.221 
2000.00 63.294 419.093 365.693 -—78.969 106.801 -917.156 -—339.788 -143.724 3.754 

References 

Phase ALS Cy 

GAS Tk1 e 

125.399 ZINC CARBONATE ZnCO3 

Phase il Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] J/(K mol) ih Il kJ / mol ] (we 

SOL 298.15 80.077 82.400 82.400 —812.780 0.000 — 837.347 -812.780 —731.477 128.152 
300.00 80.333 82.896 82.401 — 812.632 0.148 —837.500 -812.776 -730.972 127.274 
400.00 94.140 107.897 85.717 — 803.908 8.872 —847.067 -812.127 -703.779 91.904 
500.00 107.947 130.387 92.434 —793.804 18.976 —858.997 -810.620 —676.848 70.710 

References 

Phase H/S Cy 

SOL Nb1 Kul 


] 


ZnCl2 ZINC CHLORIDE 136.295 
Phase tT S: S —(G-H298)/T H H-H298 G AH; AG log Ky 
[K ] [ J/(K mol) el kJ / mol [ - 
SOL 298.15 71.338 111.462 111.462 —415.053 0.000 -—448.285 -415.053 — 369.351 64.709 
300.00 71.412 111.903 111.463 —414.921 0.132 -—448.492 -415.031 — 369.067 64.260 
400.00 74.758 132.931 114.308 — 407.604 7.449 -—460.776 -413.761 — 353.934 46.219 
500.00 77.437 149.908 119.783 —399.991 15.062 -474.945 -412.398 — 339.134 35.429 
590.00 79.620 162.902 251392 —392.922 22.131 -—489.034 -411.104 — 326.055 28.867 
WLewAd) 10.251 
LIQ 590.00 79.481 180.277 125.392 — 382.671 32.382 -—489.034  -400.853 — 326.055 28.867 
600.00 79.713 181.615 126.318 —381.875 33.178 -—490.844 -400.707 — 324.789 28.275 
700.00 82.026 194.076 135.126 -—373.788 41.265 -—509.641 -—406.538 -—312.176 23.295 
800.00 84.339 205.180 143.201 -—365.470 49.583 -—529.614 -405.063 — 298.794 19.509 
900.00 86.651 215.247 150.656 -356.920 58.133 —550.643 -403.377 — 285.609 16.576 
999.50 88.953 224.452 157.550 —348.184 66.869 —572.524 -401.486 — 272.688 14.251 
References 
Phase A es Cy Remarks 
SOL Nb1,Tk1 Pa2 
LIQ Tk1 Pa2 e BPT= 999.5, L= 125.08 kJ 
ZnCl2[g] ZINC CHLORIDE (GAS) 136.295 
Phase 7 C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[ K ] [Seema (atmo) | I kJ / mol ] [ - 
GAS 298.15 56.902 276.672 276.672 — 265.684 0.000 —348.174 -265.684 — 269.239 47.170 
300.00 56.969 277.024 276.673 —265.579 0.105 —348.686 -265.688 — 269.261 46.883 
400.00 59.310 293.782 278.942 — 259.748 5.936 —377.261 -265.906 — 270.419 85:38 
500.00 60.394 307.146 283.292 — 253.757 11.927 -—407.330 -266.164 —271.519 28.365 
600.00 60.982 318.214 288.217 — 247.685 17.999 —438.614 -266.517 —272.559 23.728 
700.00 ON aorowl/ 327.644 293.192 —241.568 24116 -—470.918 -274.318 — 273.453 20.405 
800.00 61.568 335.850 298.023 —235.422 30.262 -—504.102 -275.015 — 273.282 17.843 
900.00 61.726 343.1114 302.637 —229.257 36.427 —538.057 -275.714 — 273.023 15.846 
1000.00 61.839 349.621 307.015 -—223.078 42.606 —572.699 -276.414 — 272.687 14.244 
1100.00 61.922 355.519 311.161 —216.890 48.794 —607.961  -277.118 — 272.280 12.929 
1200.00 61.986 360.910 315.085 -210.695 54.989 —643.786 -392.958 — 269.720 11.741 
1300.00 62.035 365.873 318.804 —204.493 61.191 -—680.129 -392.609 — 259.464 10.425 
1400.00 62.074 370.472 322.332 —198.288 67.396 -716.949 -392.263 — 249.235 9.299 
1500.00 62.106 374.756 325.686 —192.079 73.605 -—754.212 -391.921 — 239.031 8.324 
1600.00 62.132 378.765 328.879 —185.867 79.817 -—791.891 -391.584 — 228.849 7.471 
1700.00 62.153 382.532 331.926 -—179.653 86.031 —829.957 -391.251 —218.688 6.719 
1800.00 62.171 386.085 334.837 —173.436 92.248 —868.390 -390.924 — 208.547 6.052 
1900.00 62.187 389.447 337.623 -167.218 98.466 -907.168 -390.602 — 198.424 5.455 
2000.00 62.200 392.637 340.295 -—160.999 104.685 -946.274 -390.286 — 188.318 4.918 
References 
Phase H/S Cy 


GAS Tk 


] 


1687 


103.387 ZINC FLUORIDE ZnF2 


Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] (UN ite) tl kJ / mol ] [ - ] 


SOL-A 298.15 65.647 73.680 73.680 —764.417 0.000 -—786.385 -764417 —-713.509 125.004 
300.00 65.775 74.087 73.681 — 764.295 0.122  -786.521 -764.400 -713.193 124.178 
400.00 71.075 93.796 76.333  —757.432 6.985 -794.950 -763.331 — 696.278 90.925 
500.00 74.785 110.071 81.500 -750.131 14.286  -805.167 -762.072 -679.657 71.003 
600.00 77.869 123.985 87.448 -—742.495 21.922 -816.886 -760.698  -663.302 57.746 
700.00 80.659 136.201 93.558 —734.567 29.850 -829.907 -766.562 -647.106 48.288 
800.00 83.290 147.144 99.584 -726.369 38.048 -844.084 -765.107 -630.138 41.144 
900.00 85.830 157.102 105.429 -717.912 46.505  -859.303 -763.437 -613.365 35.599 
1000.00 88.314 166.274 111.061 —709.204 55.213  -875.478 -761.547 -596.790 31.173 
1090.00 90.517 173.978 115.944 —701:157. 63.260 —890.793 —759:659  . —582:043 27.892 
2.879 3.138 
SOL-B 1090.00 90.772 176.857 115.941 — 698/019") 66398) —890:793) = 756:521 — 582.043 27.892 
1100.00 91.040 177.687 Ni Gr4 9 Oe — 69) OR 0/30/92, 00 Mea/00:20/ mm OOU a4 27.563 
1200.00 93.713 185.723 121.936 -687.872 76.545  -910.740 -—869.060 -562.470 24.484 
1220.00 94.248 187.277 122.994 -685.993 78.424  -914.470 -868.344  -557.366 23.864 
32.717 39.915 
LIQ 1220.00 100.416 219.994 122.994 -646.078 118.339 -914.470 -828.429 -557.366 23.864 
1300.00 100.416 226.372 129.5162  —638.044 126:373  =932.327 —825.057 —839:699 21.685 
1400.00 100.416 233.813 136.375  -628.003 136.414 -955.341 -820.857 -517.906 19.323 
1500.00 100.416 240.741 143.104 -617.961 146.456 -979.073 -816.671 — 496.413 17.287 
1600.00 100.416 247.222 149.411 -607.919 156.498 -1003.475 -812.498  -475.199 15.514 
1700.00 100.416 253.310 155.346 -597.878 166.539 -1028.504 -808.336  -454.245 13.957 
1776.30 100.416 257.718 159.649 -590.216 174.201 -1048.001 -805.169 -438.423 12.892 


References 
Phase H/S Cy Remarks 


SOL-A Nb1,Tk1 Pa2 
SOL-B Pa2 Pa2 
LIQ Pa2 Pa2 Tk1 BPT= 1776., L= 184.9 kJ 
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ZnF2(g] ZINC FLUORIDE (GAS) 103.387 

Phase W C. S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (Knol) i kJ / mol [ - 

GAS 298.15 51.882 254.500 254.500 — 494.520 0.000 —570.399 -494.520 — 497.524 87.164 
300.00 52.033 254.821 254.501 — 494.424 0.096 —570.870 -494.529 — 497.542 86.630 
400.00 57.360 270.627 256.620 — 488.917 5.603 —597.168 -494.816 — 498.496 65.097 
500.00 59.881 283.728 260.771 — 483.042 11.478 —624.905 -494.982 — 499.396 52.172 
600.00 61.298 294.781 265.542 -— 476.977 17.543 —653.845 -495.180 ~500.261 AS. OO2 
700.00 62.194 304.303 270.415 — 470.799 PR} A), —683.811 -502.794 —501.010 37.386 
800.00 62.811 312.650 275.184 — 464.547 29.973 —714.667 -503.286 —500.721 32.694 
900.00 63.268 320.076 279.767 — 458.242 36.278 —746.310 -—503.767 — 500.372 29.041 
1000.00 63.624 326.761 284.137 — 451.897 42.623 —778.657 -—504.240 —499,969 26.116 
1100.00 63.914 332.839 288.293 — 445.519 49.001 —811.642 -504.707 — 499.519 23.720 
1200.00 64.159 338.411 292.240 — 439.115 55.405 —845.208 -620.303 — 496.938 21.631 
1300.00 64.374 343.555 295.992 — 432.689 61.831 —879.310 -619.701 — 486.682 19.555 
1400.00 64.565 348.333 299.562 — 426.242 68.278 -—913.907 -619.096 — 476.472 WATT 
1500.00 64.739 852.793 302.964 -—419.776 74.744 —948.966 -618.486 — 466.306 16.238 
1600.00 64.901 356.977 306.210 — 413.294 81.226 —984.457 -617.872 — 456.181 14.893 
1700.00 65.053 360.916 309.314 — 406.796 87.724 -1020.353 -617.255 — 446.094 13.707 
1800.00 65.197 364.638 312.285 — 400.284 94.236 -1056.632 -616.633 — 436.044 12.654 
1900.00 65.335 368.167 315.134 -—393.757 100.763 -1093.274 -616.008 — 426.028 1172 
2000.00 65.467 Ci O22 317.870 -—387.217 107.303 -1130.260 -615.379 — 416.045 10.866 

References 

Phase nfs Cy 

GAS Tk1,e Tk1,e 

Znl2 ZINC IODIDE 319.199 

Phase V Cy Ss —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) | IL kJ / mol ] [ - 

SOL 298.15 65.692 161.500 161.500 — 208.150 0.000 —256.301 -208.150 — 209.261 36.662 
300.00 65.772 161.907 161.501 — 208.028 0.122 —256.600 -208.176 — 209.268 36.437 
400.00 70.124 181.424 164.133 — 201.234 6.916 —273.803 -—225.601 — 208.863 PO PAYS: 
500.00 74.475 197.539 169.246 — 194.004 14.146 —292.773 -269.243 — 200.466 20.943 
600.00 78.827 211.502 7550 — 186.339 21.811 —313.240 -268.118 — 186.811 16.263 
700.00 83.178 223.980 181.249 — 178.238 29.912 — 335.024 -274.022 -— 173.291 12.931 
719.00 84.005 226.219 182.408 -— 176.650 31.500 —339.301 -273.746 — 170.561 12.391 

23.277 16.736 

LIQ 719.00 87.864 249.496 182.408 — 159.914 48.236 —339.301 -257.010 — 170.561 12.391 
800.00 87.864 258.875 189.684 — 152.797 NS) GIS —359.897 -—255.491 — 160.904 10.506 
900.00 87.864 269.224 197.958 — 144.011 64.139 —386.312 -—253.623 — 149.193 8.659 
1000.00 87.864 278.481 205.556 — 135.224 72.926 -—413.706 -251.762 — 137.690 7.192 
1022.84 87.864 280.466 207.206 — 133.217 74.933 — 420.089 -251.338 — 135.089 6.899 

References 

Phase H/S C, Remarks 

SOL Tk1 e 

LIQ Tk1 e e BPT= 1022.84, L= 109.732 kJ 


] 
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319.199 ZINC IODIDE (GAS) Znl2{g] 
Phase V Os S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] ae (Kl) kJ / mol [ - 
GAS 298.15 54.886 316.800 316.800 — 65.438 0.000 -159.892 -65.438 -112.852 19.771 
300.00 54.938 317.140 316.801 — 65.336 0.102 -160.478 -65.484 -113.146 19.700 
400.00 56.771 306-236 318.983 —59.738 5.700 — 193.031 — 84.105 — 128.091 16.727 
500.00 57.619 346.003 323.154 —54.014 11.424 —227.015 -129.253 — 134.708 14.073 
600.00 58.080 356.553 327.867 -48.227 17.211 -—262.158 -130.006  -135.730 11.816 
700.00 D8:GOomCOD!520 G82. 622 -42.404 23.034 -298.273 -138.188 -136.540 10.189 
800.00 OC OSOMEENC/O COSMO OALO4 —36.558 28.880 -335.225 -139.252  -136.232 8.895 
900.00 58.662 380.236 341.636 -30.698 34.740 -372.910 -140.310  -135.791 7.881 
1000.00 58.750 386.421 345.810 — 24.827 40.611 —411.248 -141.365 — 135.232 7.064 
1100.00 58.815 392.024 349.761 — 18.949 46.489 —450.175 -142.419 — 134.568 6.390 
1200.00 58.865 397.144 353.499 —13.065 52.373 —489.637 -—258.609 — 131.718 5.734 
1300.00 58.904 401.857 357.040 -—7.176 58.262 —529.590 -—258.606 — 121.144 4.868 
1400.00 58.935 406.223 360.399 — 1.284 64.154 —569.997  -258.607 — 110.570 4.125 
1500.00 58.959 410.290 363.591 4611 70.049 -610.825 -258.611 —99.996 3.482 
1600.00 58.980 414.096 366.630 10.508 75.946 -—652.046 -—258.618 — 89.421 2.919 
1700.00 58.997 417.672 369.528 16.406 81.844  -693.636 -258.630 —78.846 2.423 
1800.00 59.011 421.045 372.298 22.307 87.745 —735.574 -258.647 — 68.270 1.981 
1900.00 59.023 424.236 374.948 28.209 93.647 —777.839 -—258.668 ~57.693 1.586 
2000.00 59.033 427.263 377.489 34.114 99.549 —820.415 -—258.693 —47.115 1.231 
References 
Phase H/S CG, 
GAS Tk1 e 
294.183 ZINC NITRIDE Zn3N2 
Phase T G. S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] (= J. (Kimo) kJ / mol ] [ - 
SOL 298.15 109.334 108.784 108.784 — 22.602 0.000 -—55.036 -22.602 39.329 — 6.890 
300.00 109.495 109.461 108.786 — 22.400 0.202 —55.238 -22.594 39.713 -—6.915 
400.00 118.198 142.153 ike itsks) —11.015 11.587 -67.876 -21.870 60.390 —7.886 
500.00 126.901 169.463 121.778 1.240 23.842 — 83.491 — 20.589 80.817 —8.443 
600.00 135.603 193.369 131.756 14.365 36.967 -101.656 -18.815 100.940 —8.788 
700.00 144.306 214.925 142.122 28.361 50.963 —122.087 -38.587 120.962 -—9.026 


References 
Phase Al es Gs 


SOL Nb1/Pa3 = Pa3 


] 


] 
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ZnO 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2248.00 


LIQ 2248.00 
2300.00 
2400.00 
2500.00 


References 


Phase nfs 


SOL Col 
LIQ e 


Pat 


S 


J/(K mol) 


43.639 
43.894 
SZ 
66.480 
oniZ6 
82.633 
89.280 
957255 
100.694 
105.694 
110.330 
114.659 
118.724 
122.562 
126.202 
129.666 
132.976 
136.147 
139.194 
142.128 
144.960 
146.286 
24.196 
170.482 
171.869 
174.451 
176.928 


Remarks 


Kut, Tk4 


ZINC OXIDE 


—(G-H298)/T H 


H-H298 


G 


I 4 


43.639 -—350.460 
43.640  -350.384 
45.305 -—346.071 
48.550 -—341.495 
BAP 8X50. 7/e10) 
56.089 -—331.879 
59.830 —326.900 
63.440 -—321.826 
66.897 -—316.664 
70.200 -311.417 
73.353 —306.088 
76.366 —300.680 
79.248  —295.193 
82.009  —289.630 
84.658 —283.990 
MAUS 27s) 27AS) 
89.656 —272.484 
92.020 -—266.619 
94.303  —260.679 
96.511 — 254.664 
98.649 —248.576 
oC OZ NE c40.027) 
54.392 

Bere = 1191 28S 
101.270 -188.080 
104.265 -182.014 
107.123 —175.947 


MPT= 2248. 


0.000 
0.076 
4.389 
8.965 
13.710 
18.581 
23.560 
28.634 
33.796 
39.043 
44 372 
49.780 
55.267 
60.830 
66.470 
72.185 
77.976 
83.841 
89.781 
95.796 
101.884 
104.833 


1S9!225 
162.380 
168.446 
174.513 


kJ / mol 


— 363.471 
— 363.552 
— 368.582 
— 374.735 
— 381.826 
= SOU hee 
— 398.324 
— 407.556 
— 417.357 
— 427.680 
— 438.484 
— 449.736 
— 461.407 
— 473.473 
— 485.913 
— 498.708 
—511.841 
= O25) AIS 
— 539.066 
— 553.133 
— 567.489 
—574.479 


— 574.479 
— 583.380 
— 600.697 
— 618.267 


AH;s AG; 
-350.460 -320.476 
-—350.458 -—320.290 
-350.212 -—310.265 
-349.843 -300.321 
-349.468 -—290.452 
-—356.465 -280.565 
—356.293. —269.734 
-—356.060 -258.927 
-355.766 —248.150 
-—355.412 —237.405 
—470.129 -—224.605 
— 468.591 — 204.207 
-—466.990  -—183.930 
—465.326 -—163.769 
-463.598 —143.721 
-—461.808  —123.783 
=A59.954—  —1103:952 
— 458.036 — 84.226 
— 456.056 — 64.603 
— 454.013 — 45.081 
— 451.908 = 7285/1 
— 450.875 — 16.368 
— 396.483 — 16.368 
— 395.406 OOM 
— 393.344 9.230 
=39 1.293 25.962 
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404.297 TRIZINC DISULFATE OXIDE Zn30(SO4)2 

Phase V C, S —(G-H298)/T H H—-H298 G AH; AGy log Ky 
Re — Y (Kno)) ii kJ / mol - - Le 

SOL 298.15 246.856 290.579 290.579 -—2366.742 0.000 -2453.378 -—2366.742 -2121.786 371.728 
300.00 247.532 292.108 290.584 -—2366.285 0.457 -2453.917 -—2366.755 -2120.266 369.171 
400.00 278.387 367.833 300.698  -2339.888 26.854 -2487.021 -—2370.633 -—2037.949 266.129 
500.00 298.556 432.279 320.734 -2310.970 55.772 -2527.109 -2371.319 -1954.718 204.208 
600.00 312.310 487.997 344.075 -2280.388 86.354 -2573.187 -2370.475 -1871.451 162.924 
700.00 322.655 536.948 368.202 -2248620 118.122 -2624.484 -2390.696 -1788.182 133.436 
800.00 331.193 580.605 392.073 -2215.917 150.825 -2680.400 -2389.143 -1702.213 111.143 
900.00 338.746 620.057 415.247 -2182.414 184.328 -2740.465 -2492.791 -1614.151 93.683 
1000.00 345.724 656.112 437.557 -—2148.186 218.556 -2804.299 -2487.227 -1516.818 79.230 
1100.00 352.306 689.375 458.957 -—2113.282 253.460 -2871.594 -2481.213 -1420.065 67.433 
1200.00 358.544 720.299 479.462 -2077.736 289.006 -2942.096 -2820.150  -1317.611 57.354 

References 

Phase H/S Gis 

SOL Pa3 Pa3 

141.474 ZINC METASILICATE ZnSiO3 

Phase il) C, S —(G-H298)/T H H-H298 G AH; AG log K; 
[K] [ J/(K mol) ll kJ / mol ] [ - 

SOL 298.15 84.762 89.538 89.5388 -1262.572 0.000 -1289.268 -1262.572 -1179.497 206.643 
300.00 84.852 90.062 89.539 -1262.415 0.157 -—1289.434 -—1262.581 -1178.982 205.279 
400.00 89.705 a Olio, 92.925 —1253.687 8.885 -—1299.742 -—1263.013 -1151.048 150.311 
500.00 94.558 135.676 99.480 -1244.474 18.098 -1312.312 -—1263.345  -1123.016 117.321 
600.00 99.412 153.345 107.017 -1234.776 27.796 -—1326.782 -1263.552 -1094.929 95.322 
700.00 104.265 169.034 114.776 -1224592 37.980 -1342.915 -1270.940 -1066.741 79.601 
800.00 109.119 183.273 122.461 -1213.923 48649 -1360.541 -1270.923 -1037.567 67.746 
900.00 113:972 196.406 129.957 -1202.768 59804 -1379.533 -1270.576 -1008.415 58.527 
1000.00 118.826 208.665 137.221 -1191.128 71.444 -1399.793 -1269.876 -—979.320 51.154 
1100.00 123.679 220.218 144.246 -1179.003 83.569 -1421.243 —1268.808 -950.313 45.127 
1200.00 128.532 231.187 151.038 -1166.392 96.180 -1443.817 -—1382.492 -919.330 40.017 
1300.00 133.386 241.667 157.609 -1153.296 109.276 -1467.464 —1379.591 — 880.849 35.393 
1400.00 138.239 251.730 163.975 -1139.715 122.857 -1492.137 -1376.292  -842.605 31.438 
1500.00 143.093 261.433 170.150 -1125.649 136.923 -1517.798 —1372.591 — 804.611 28.019 
1600.00 147.946 270.823 176.151 -1111.097 151.475 -1544.413 -1368.484 -766.878 25.036 
1700.00 152.800 279.938 181.989 -1096.059 166.513 -1571.953 -1414.146 -728.966 22.398 

References 

Phase fies Cp 


SOL S5 


] 
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Zn2Si04 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1785.00 


LIQ 1785.00 
1800.00 
1900.00 
2000.00 


References 
Phase A eS 


SOL $5 
LIQ e 


Cp 


121.830 
122.317 
140.737 
151.247 
158.644 
164.571 
WS AS 
174.402 
178.807 
183.028 
187.122 
191.128 
195.069 
198.963 
202.820 
206.650 
209.888 


213.384 
213.384 
213.384 
213.384 


ZINC ORTHOSILICATE (WILLEMITE) 


S —(G—H298)/T H H—-H298 G 

J/(K mol) | fh kJ / mol 
Sh asi73} 131.378 -1644.412 0.000 -1683.582 
He NSS 131.380 -1644.186 0.226 -—1683.826 
170.147 136.438 -1630.928 13.484 -1698.987 
202.766 146.524 -1616.291 28.121 -1/17.674 
231.026 158.305 -1600.780 43.632 -1739.395 
255.939 170.508 -1584.610 59.802 -1763.768 
278.257 182.606 -1567.891 76.521 -1790.497 
298.521 194.377 -1550.683 93.729 -1819.351 
Sil NAS 205.734 -1533.020 111.392 -1850.146 
334.367 216.653 -1514.927 129.485 -1882.731 
350.469 227.141 -1496.419 147.993 -1916.981 
365.605 237.216 -1477.506 166.906  -1952.792 
379.914 246.902 -1458.195 186.217 -1990.075 
393.505 256.226 -1438.493 205.919  -2028.751 
406.469 265.214 -1418.404 226.008  -2068.755 
418.880 273.891 -1397.930 246.482 -2110.027 
429.041 281.038  -1380.227 264.185 -2146.066 

46.880 83.680 

475.921 281.038 -1296.547 347.865 -—2146.066 
477.706 2821070) 1293: 347,  SolkO65) = 21538218 
489.243 293.241 -1272.008 372.404 -2201.570 
500.188 303.317 -1250.670 393.742 -2251.047 

Remarks 

S5 MPT= 1785. 


AH; AG; 
-1644.412 -1530.818 
-—1644.426 -1530.113 
-—1644.394 -—1491.977 
—1643.510 -1453.964 
—1642.273 -1416.167 
—1655.545 -1378.437 
—1654.284 -1338.932 
-1652.724 -1299.604 
-—1650.871 -—1260.465 
—1648.727 -1221.526 
-—1876.560 -1178.616 
—1871.712 -1120.648 
—1866.569 -1063.065 
—1861.132 -—1005.860 
-1855.399 -949.027 
OOS COU OO alu 
-—1894.007 —841.879 
-—1810.327 -—841.879 
-—1809.275 -833.745 
= 1602:293 = 779.739 
SWE = = 7A 1100 


222.863 


log Ky 
[ = 


268.193 
266.416 
194.832 
151.895 
123.288 
102.860 
87.423 
75.427 
65.840 
58.005 
51.304 
45.028 
39.663 
35.027 
30.983 
27.411 
24.636 


24.636 
24.195 
21.437 
18.964 


242.658 


Phase AR 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nes 


SOL Nb1 


C, 


137.319 
137.807 
155.765 
165.322 
171.573 
176.262 
180.119 
183.492 
186.565 
189.441 
192.184 
194.832 
197.412 
199.942 
202.433 
204.894 
207.332 
209.752 
PW WEI 


Kul,e 


DIZINC TITANIUM 


S —(G-H298)/T H 
J /(K mol) I 


143.101 143.101 -1652.061 
143.952 143.104 -1651.807 
186.378 148.766 -1637.016 
222.253 159.974 -1620.922 
252.980 172.977 -1604.059 
279.794 186.361 -—1586.658 
303.589 199.555 -1568.834 
325.003 212.324 -1550.650 
344.497 224.581 -1532.146 
362.414 236.308 -1513.344 
379.016 247.517 —-1494.262 
394.504 258.234 -1474.910 
409.038 268.492 -1455.298 
422.744 278.323 -—1435.430 
435.728 287.759 -—1415.311 
448.074 296.829 -1394.944 
459.855 305.561 -1374.332 
471.129 313.981 -1353.478 
481.950 322.110 -1332.383 


TETRAOXIDE 

H-H298 G 
kJ / mol 
0.000 -1694.727 
0.254 -1694.992 
15.045 -1711.568 
31.1389  -1732.048 
48.002  -1755.847 
65.403 -1782.514 
83.227 -1811.705 
101.411 -—1843.153 
119.915 -1876.642 
138.717 -—1912.000 
157.799 -1949.081 
177.151 -1987.766 
196.763 -2027.950 
216.631 -—2069.546 
236.750 -2112.475 
257.117 -2156.670 
277.729 -2202.071 
298.583 -2248.624 
319.678 -—2296.282 
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Zn2TiO4 
AH; AGy log Ky 
[ = 

-—1652.061 -1538.402 269.522 
-—1652.056 -1537.697 267.737 
-1650.958 -1499.706 195.842 
—1649.038 -1462.106 152.745 
—1646.859 -1424.923 124.051 
-—1659.322 -1387.953 103.570 
-—1657.419 -1349.314 88.101 
-1655.403 -1310.921 76.084 
-—1653.292 -1272.758 66.482 
—1651.091  -1234.810 58.636 
—1883.062 -1192.769 51.920 
-—1878.020 -1135.449 45.623 
-—1872.840 -1078.521 40.240 
-—1867.530 -1021.969 35.588 
-1862.096 -965.774 31.529 
-—1856.548 -909.924 27.959 
—1850.894  -854.402 24.794 
—1845.138 -—799.198 21.971 
—1853.417 -743.855 19.427 


] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1258.00 


LIQ 1258.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 


Phase Af S 


SOL Ku 
LIQ Tk1 


J/(K mol) 


60.250 

60.703 

82.213 

99.481 
113.979 
126.536 
137.660 
147.681 
156.830 
165.271 
173.127 
177.452 

74.168 
251.620 
254.615 
261.375 
267.668 
273.555 
279.084 


ZINC DIPHOSPHIDE 


S  -~(G-H298)/T H H-H298 G 
1 kJ / mol 

60.250 -101.671 0.000 -119.634 
60.251 -101.536 0.135 119.746 
63.164 94.051 7.620 -126.936 
68.756  —-86.309 15.362 136.049 
7oAlz © =78053" 0 129318.) 146.744 
81.585 -70.205 31.466 -158.780 
87.912  -61.873 39.798  -172.001 
94.005 53.363 48.308 186.276 
99.837 -44.678 56.993 -201.508 
105.407 -35.820 65.851  -217.618 
110.726 -26.790 74.881  -234.543 
113.704  -21.475 80.196  -244.710 

93.303 

113.704 71.828 173.499  -244.710 
118.208 75.659 177.330 255.341 
128.196 84.780 186.451  -281.145 
137.287 93.901 195.572  -307.601 
145.621 103.022 204.693  -334.665 
153.311 112.143 213.814  -362.300 
160.445 121.264 222.935  -390.472 


284.298 


AH; AG, 
~101.671 = 825732 
~101.671 - 82.615 
103770 0 a — 75/088 
~ 103.471 -69.010 
=103.570\0" 662107 
-110.929  -55.116 
-~111.000  -47.136 
-110.893 -39.157 
~110.611 ~31.200 
-110.156  -23.280 
~351.806 -11.140 
~349.850 5.279 
— 256.547 5.279 
~ 255.151 13.997 
~ 251.834 34.577 
~ 248.525 54.919 
~ 245.224 75.041 
— 241.928 94.957 
— 238.639 114.678 


127.338 


log Ky 
[ =, 


14.494 
14.384 
9.909 
7.209 
5.407 
4.113 
3.078 
2.213 
1.630 
1.105 
0.485 
—O219 


=0219 
—0.562 
= 1) 2810 
=) 
— 2.450 
= 2.0hG 
— 3.328 


] 


258.118 


Phase 


SOL-1 


SOL=2 


LIQ 


t 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1153.00 


1153.00 
1200.00 
1300.00 
1400.00 
1466.00 


1466.00 
1500.00 
1600.00 
1700.00 
1800.00 


References 


Phase 


SOE=il 
SOL-2 
LIQ 


in iS 


Tk1/Ku1 
u 
Tk1 


(——== 


Cp 


116.870 
WINS) 
127.139 
133.173 
137.641 
141.370 
144.705 
147.811 
150.775 
153.646 
155.140 


155.140 
156.453 
159.216 
161.947 
163.736 


155.645 
155.645 
155.645 
155.645 
155.645 


TRIZINC DIPHOSPHIDE 


S  -(G-H298)/T H H-H298 G 
J/(K mol) ‘ea kJ /mo 


150.624 150.624  -194.974 0.000 -239.883 
151.348 150.626 -194.758 0.216  -240.162 
186.567 155.360 -182.491 12.483 —257.118 
215.628 164.593 -169.457 25.517 =277.271 
240.319 175.208  -155.908 39.066 -300.099 
261.823 186.078 -141.953 53.021 =3820.229 
280.921 196.762 -127.647 67.327 -352.383 
298:146. 207.085 =113.019 81.955 —381.351 


313.874 216.989 -98.089 96.885  -—411.963 
328.379 226.464 —82.867 112107 -444.085 
335.644 231.317 —74.685 120.289 -461.683 
0.000 0.000 
335.644 231.317 -74.685 120.289 -461.683 
341.869 235.526 —67.362 127.612 —477.605 
354.501 244.197 —51.578 143.396 -—512.430 
366.401 252.505 -35.520 159.454  —-548.481 
373.902 257.802 BAT (AUT A Or OY OY 2 2 
111.307 163.176 


485.209 257.802 138.404 333.378 -—572.912 
488.777 262.997 143.696 338.670 -589.470 
498.822 277.426 159.260 354.234  -—638.855 
508.258 290.730 174.825 369.799 -689.214 
517.155 303.064 190.389 385.363 -—740.489 


AH; AGy 

= 
-194.974 -—178.156 
—194.987  -178.051 
SWS) Sales 
=197.231 — 165.665 
—197.315' ~~ —169.342 
—219.350' ~—152.778 
—219.723  —-143.238 
=219719"  Y—198.074 
—219.524 —-124.115 
=218.982 —114.598 
Silsteys) — Sale ayae' 
—218.579 —109.578 
— 690.700 — 96.696 
— 684.868 — 47.430 
— 678.770 1.376 
—674.602 33.344 
—511.426 33.344 
—509.524 45.957 
— 503.936 82.806 
— 498.355 119.307 
— 492.779 155.479 


1695 


Zn3P2 


log Ky 
[ = 


1696 


Zn3(PO4)2 


Phase T 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1215.00 


SOL-B 1215.00 
1300.00 
1333.00 


References 


Phase Al eS 


SOL-A e 
SOL-B e 


Cp 


234.054 
234.340 
249.820 
265.300 
280.780 
296.260 
311.740 
327.220 
342.700 
358.180 
373.660 
375.982 


377.000 
377.000 
377.000 


ZINC PHOSPHATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) | kJ / mol 


237.000 237.000 -2899.500 0.000 -2970.162 
238.449 237.004 -2899.067 0.433 -2970.601 
307.984 246.381 -2874.859 24.641 —-—2998.052 
365.393 264.598 -2849.103 50.397 -3031.799 
415.131 285.629 -2821.799 77.701 -3070.877 
459.576 307.357 -2792.947 106.553 -3114.650 
500.147 328.955 -2762.547 136.953 -3162.664 
537.758 350.090 -2730.599 168.901 -3214.581 
573.035 370.638 -2697.103 202.397 -3270.138 
606.424 390.568 -—2662.059 237.441 -3329.125 
638.253 409.892 -2625.467 274.033 -3391.371 
642.910 412.740 -2619.844 279.656 -3400.980 
15.638 19.000 
658.547 412.740 -2600.844 298.656 -3400.980 
684.040 429.655 -—2568.799 330.701 -3458.052 
693.491 436.070 -2556.358 343.142 -—3480.782 


Remarks 


Tk1 MPT= 1333. 


AH; AG; 
—2899.500 -2663.777 
—2899.513 -2662.314 
=2901.435 —2582.797 
-—2901.215 -2503.146 
—2900.182 -2423.615 
—2920.338 -—2344.089 
=2917.965. =2261.915 
-2914.318 -2180.114 
—2909.349 -2098.790 
—2903.021 -—2018.029 
—3367.848 -1929.458 
—3365.860 -—1911.491 
—3346.860 -1911.491 
—3335.465 —1811.464 
—3331.067 —-1772.833 


386.113 


log K; 
Fieaase | 


466.683 
463.550 
337.279 
261.502 
210.994 
174.918 
147.688 
126.531 
109.630 

95.828 

83.987 

82.178 


82.178 
72.786 
69.470 


97.456 


Phase i 
[K] 


SOL-W 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
1995.00 


LIQ 1995.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 


Phase ais 


SOL-W Mil 
LIQ e 


\—_——= 


S 


J/(K mol) 


67.990 
68.274 
81.887 
92.877 
102.071 
109.978 
116.921 
123.118 
128.721 
133.840 
138.558 
142.938 
147.029 
150.870 
154.493 
157.925 
161.188 
164.298 
167.127 
5.453 
172.579 
172.731 
175.691 
178.513 
181.210 
183.792 
186.269 


Remarks 


e/H4 


ZINC SULFIDE (WURTZITE) 


—(G-H298)/T H H-H298 G 

IP kJ / mol 

67.990 — 191.836 0.000 —212.107 
67.991 — 191.751 0.085 — 212.233 
69.830 — 187.013 4.823 ~-219.768 
73.376 — 182.085 9.751 — 228.524 
77.413 -—177.041 14.795 — 238.284 
81.513 -—171.911 19.925 — 248.895 
85.514 — 166.711 2525 — 260.247 
89.354 — 161.448 30.388 — 272.255 
93.015 — 156.130 35.706 — 284.851 
96.497 — 150.758 41.078 — 297.983 
99.808 — 145.336 46.500 —311.606 
102.959 -—139.864 51.972 — 325.683 
105.963 — 134.344 57.492 — 340.184 
108.830 — 128.776 63.060 — 355.081 
Who — 123.161 68.675 — 370.350 
114.198 — 117.500 74.336 — 385.973 
116.719 —111.792 80.044 -—401.930 
119.142 — 106.039 85.797 — 418.205 
121.360 — 100.531 91.305 — 433.949 

10.878 

121.360 -—89.653 102.183 — 433.949 
121.488 —89.350 102.486 — 434.812 
123.999 —83.283 108.553 — 452.235 
126.414 -77.216 114.620 — 469.946 
128.738 -71.149 120.687 — 487.933 
130.978 -—65.083 126.753 —506.184 
133.141 -—59.016 132.820 — 524.688 


AH; AG; 
—\hidststo, illo) acy 
—191.840 —190.127 
-194.264 -189.436 
=195.917° ~—188.060 
=197.238" — —186:356 
-205.659 -184.378 
= 206,956) Seiko 
= 261,039) 95 — 176:806 
—260.694 -167.465 
-—260.302 -—158.161 
-375.000 -—146.805 
— 373.461 — 127.850 
3/1 O00 — 109,016 
— 370.253 —90.297 
— 368.585 —71.688 
— 366.875 —53.184 
— 365.122 — 34.782 
— 363.328 — 16.478 
— 361.586 0.822 
— 350.708 0.822 
— 350.602 1.703 
— 348.503 19.266 
— 346.407 36.730 
— 344.314 54.098 
— 342.225 71.376 
— 340.140 88.566 


DPT= 1907. GAS (Zn + S2) / DPT= 1862.acc.vapor press.data 
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1698 


ZnSi[g] ZINC SULFIDE (GAS) 97.456 
Phase iT Ce S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] dL (ino) ih 43 kJ / mol fs 
GAS 298.15 35.154 247.802 247.802 202.087 0.000 128.205 202.087 150.174 -26.310 
300.00 35.181 248.020 247.803 202.152 0.065 127.746 202.063 149.852 -26.092 
400.00 36.115 258.288 249.196 205.724 S}(S1S)7/ 102.408 198.472 132.741 — 17.334 
500.00 36.552 266.399 251.854 209.359 UWE 76.160 195.528 116.624 -12.184 
600.00 36.792 273.086 254.852 213.028 10.941 49.176 192.831 101.104 —8.802 
700.00 36.940 278.770 257.873 216.715 14.628 PN AB TAS, 182.967 86.093 —6.424 
800.00 37.038 283.709 260.801 220.414 18.327 — 6.553 180.168 72.443 -— 4.730 
900.00 37.108 288.076 263.593 224.121 22.034 — 35.147 124.531 60.302 —3.500 
1000.00 37.160 291.988 266.241 227.835 25.748 — 64.154 WAST, 531233 -2./81 
1100.00 37.200 295.532 268.745 231.553 29.466 — 93.532 122.009 46.290 —2.198 
1200.00 37.2382 298.770 271.114 PREIS Tila) ——_«Sk6), Isls} = 123.250 5.610 41.551 — 1.809 
1300.00 37.259 SOIRO2 213.308 238.999 36.912 — 153.278 5.402 44.555 —1.790 
1400.00 37.282 304.514 275.486 242.726 40.639 — 183.593 5.192 47.574 Sls 
1500.00 37.301 307.086 277.508 246.455 44.368 —214.174 4.978 50.609 eho 
1600.00 37.319 309.494 279.432 250.186 48.099 — 245.005 4.763 53.658 Seiko 
1700.00 37.334 311.757 281.268 253.919 51.832 — 276.068 4.544 56.721 —1.743 
1800.00 37.349 313.892 283.022 2o/F OOS mmo OOO = 307.352 4.323 59.796 1 This 
1900.00 37.362 315.911 284.700 201P SSO Og 1G02 — 338.843 4.099 62.884 =1.729 
2000.00 37.374 317.828 286.309 265.126 63.039 — 370.531 3.873 65.984 —1.723 
References 
Phase H/S Cy 
GAS Mit Mit 
ZnS[S] ZINC SULFIDE (SPHALERITE) 97.456 
Phase T C, S —(G-H298)/T H H—-H298 G AH; AG; log Ky 
[K] [ J/(K mol) ll kJ / mol ] [ - 
SOL-S 298.15 45.358 57.656 57.656 — 205.183 0.000 —222.373 —205.183 — 200.403 35.110 
300.00 45.435 57.936 57.656 — 205.099 0.084 —222.480 -205.188 — 200.374 34.888 
400.00 48.321 71.451 59.479 — 200.394 4.789 —228.975 -207.646 — 198.643 25.940 
500.00 49.940 82.421 63.005 -— 195.475 9.708 — 236.686 -209.307 —196:221 20.499 
600.00 51.061 91.630 67.029 — 190.423 14.760 —245.401  -210.619 — 193.473 16.843 
700.00 51.945 99.570 71.124 =8o271 19.912 -—254.970 -—219.019 — 190.453 14.212 
800.00 52.705 106.557 POMS -—180.0388 25.145 —265.283 -—220.283 — 186.286 12.163 
900.00 53.391 112.805 78.970 —174.732 30.451 -—276.256 -274.323 — 180.808 10.494 
1000.00 54.032 118.463 82.641 — 169.361 35.822 — 287.824 -273.924 — 170.438 8.903 
1100.00 54.644 123.642 86.136 -163.927 41.256 —299:933 —273)471 =160.111 7.603 
1200.00 55.235 128.422 89.464 —158.4383 46.750 —312.539 -388.097 — 147.738 6.431 
1293.00 DMG 132.565 92.416 = 1a y27/ 51.912 —324.677 -386.592 = N28) 7 5.218 
References 
Phase eS Cy Remarks 
SOL-S Mit,e Mit Mit TPT= 1293. (SPHALERITE — WURTZITE) 
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161.454 ZINC SULFATE ZnSO4 

Phase W Cy S —(G-H298)/T H H-H298 G AH, AG; log Ky 
[K] (Kamo) Ib IE kJ / mol = ] [ - 

SOL-2 298.15 99.062 110.499 110.499 — 982.801 0.000 -1015.746 -982.801 —871.448 152.674 
300.00 99.203 it ieal ale 110.501 —982.618 0.1838 -1015.951 -982.815 — 870.757 151.612 
400.00 106.818 140.694 114.483 -—972.317 10.484 -1028.594 -985.619 — 833.216 108.807 
500.00 114.432 165.348 122.254 —961.254 21.547 -1043.928 -987.254 —794.940 83.047 
600.00 122.047 186.885 131.266 -—949.430 33.371 -1061.561 -988.115 — 756.380 65.849 
700.00 129.662 206.270 140.618 — 936.845 45.956 -1081.234 -995.590 -717.662 53556 
800.00 UST 224.081 149.952 — 923.498 59.303 -1102.763 -995.415 -— 677.964 44.267 
900.00 144.892 240.690 159.121 — 909.389 73.412 -—1126.010 -1047.461 —637.168 36.980 
1000.00 152.507 256.350 168.068 — 894.519 88.282 -1150.869 -1044.488 —591.733 30.909 
1015.00 153.649 258.629 169.390 — 892.223 90.578 -1154.731 -—1043.986 — 584.945 30.103 

20.075 20.376 

SOL-1 1015.00 145.185 278.704 169.390 —871.847 110.954 -1154.731 -—1023.610 — 584.945 30.103 
1100.00 145.185 290.380 178.294 —859.506 123.295 -1178.924 -1021.474 — 548.297 26.036 
1200.00 145.185 303.012 188.168 -844.988 137.813  -1208.603 -—1134.174 —503.300 21.908 
1300.00 145.185 314.633 197.455 -—830.469 152.332  -1239.493 -1130.754 — 450.866 18.116 
1400.00 145.185 325.393 206.214 —815.951 166.850 -1271.501 -—1127.400 — 398.693 14.875 
1500.00 145.185 335.409 214.497 —801.4383 181.368  -1304.547 -1124.106 — 346.758 12.075 

References 

Phase aS Cy 

SOL-2 Nb1,Tk1 Tk1,e 

SOL-1 Pa3 Pa3 

179.469 ZINC SULFATE MONOHYDRATE ZnSO04*H20 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] = (Kime) | kJ / mol = [ - 

SOLE 298.15 153.559 145.515 145.515 -1301.517 0.000 -1344.902 -1301.517 -1131.059 198.157 
300.00 153.720 146.466 145.518  -1301.233 0.284 -1345.172 -1301.511 -1130.001 196.751 
400.00 162.423 191.880 151.652 -1285.426 16.091 -—1362.178 -1303.200 -1072.811 140.095 
500.00 171.126 229.059 163.521 -1268.748 32.769 -—1383.277 -1303.673 -1015.171 106.054 
600.00 179.828 261.028 177.167 -1251.200 50.317 -1407.817 -—1303.318 —957.488 83.357 
700.00 188.531 289.402 191.210 -1232.783 68.734 -1435.364 -—1309.526 — 899.853 67.148 
800.00 197.234 315.145 205.116 -1213.494 88.023 -1465.610 -—1308.031 —841.424 54.939 

References 

Phase As Cy 

SOL Tk1 Tk1,e 


] 


] 


1700 


ZnSO04*2H20 ZINC SULFATE DIHYDRATE 197.484 

Phase ili CG; S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] (= il) eal kJ / mol [ - ] 

SOL 298.15 198.738 192.464 192.464 -1596.033 0.000 -1653.416 -—1596.033 -1370.028 240.023 
300.00 198.928 193.694 192.468 -1595.665 0.368 -1653.773 -—1596.024 -1368.626 238.299 
365.00 205.605 233.340 196.312 -1582.518 13.515 -1667.687 -1595.607 -1319.395 188.817 

References 

Phase nl iS Cy Remarks 

SOL Tk1 Tk1,e Tk1 MPT= 365. 

ZnSO4*6H20 ZINC SULFATE HEXAHYDRATE 269.545 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) lea kJ / mol ] [ae 

SOL 298.15 357.966 355.891 See = Z27/TAS SI 0.000 -—2885.080 -2778.971 -2323.514 407.070 
300.00 358.226 358.106 355.898 —2778.309 0.662 -—2885.740 —2778.990 -—2320.688 404.068 
400.00 372.267 463.084 370.116 -—2741.784 37.187  -2927.018 —2781.918 -2167.708 283.074 
500.00 386.309 547.662 397.430 -2703.855 75.116 -—2977.686 —2783.400 -2013.991 210.400 
600.00 400.350 619.335 428.587 -—2664.522 114.449 -3036.123 -—2783.804 -—1860.050 161.932 
700.00 414.392 682.104 460.410 -2623.785 155.186 -3101.258 -2790.519 -1706.051 127.307 
800.00 428.433 738.355 491.696 -—2581.644 197.327 -3172.328 -—2789.277 -1551.203 101.283 

References 

Phase as Ga Remarks 

SOL Tk1 Tk1,e Tk1 NDPT= 344. (LIQ + ZnSO4*H20) 


1701 


287.561 ZING SULFATE HEPTAHYDRATE ZnSO04*7H20 

Phase Y Cy Ss) —(G-H298)/T H H-H298 G AH;y AG; log Kg 
ee (Kn) eI kJ / mol ———————— Ps 

SOL 298.15 379.151 388.694 388.694 -3078.537 0.000 -3194.426 -—3078.537 -2563.315 449.082 
300.00 379.430 391.040 388.701 -—3077.835 0:702 —3195.147 —8078.597 —2560.118 445.756 
400.00 394.543 502.265 403.764 -3039.137 39.400 -3240.043 -3083.743 -2386.744 311.677 
500.00 409.655 591.928 432.707 -2998.927 79.610 -3294.891 -3087.396 -2212.078 231.094 
600.00 424.768 667.953 465.734 -2957.206 121.331 -3357.977 -3089.921 -2036.756 177.315 
700.00 439.881 734.566 499.475 -2913.973 164.564 -3428.169 -3098.705 -1861.023 138.871 
800.00 454.993 794.290 532.656 -2869.229 209.308 -3504.662 -3099.482 -1684.149 109.964 

References 

Phase a Cp Remarks 

SOL Tk1 Tk1,e Tk1 NDPT= 321. (LIQ + ZnSO4*6H20) 

144.350 ZINC SELENIDE ZnSe 

Phase T Cy S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] Semcon (mol) | kJ / mol ] [ - 

SOL 298.15 51.888 70.291 70.291 = WSS OL000R = 179:949 1158 992 04.985 27.144 
300.00 51.898 70.612 70.292 -158.896 0.096 -180.080 -158.990 -154.913 26.973 
400.00 52.476 85.621 WAS) —  SWSS\(O7/7/ SS  — S1KSISAS SOA) 1h} 5557/ 20.052 
500.00 53.053 97.393 76.211 — 148.401 10.591 =1'97,097 —165.232  —152:077 15.887 
600.00 53.631 WOW 80.575  -143.067 15.925 -207.337 -166.202 -149.355 13.003 
700.00 54.208 115.427 84.974  -137.675 21.3817 -218.474 -174.566 -—146.389 10.924 
800.00 54.785 122.704 89.245 -132.225 26.767 -230.388 -175.769 -142.281 9.290 
900.00 55.363 129.190 93.329 -126.718 32.274 -242.988 -176.914 -138.026 8.011 
1000.00 55.940 135.053 WAS SVAN GES =Ad5.205 = i7Al{0l0i — 133.646 6.981 
1100.00 56.517 140.411 100.900 -115.530 43.462 -269.982 -232.342 -124.207 5.898 
1200.00 57.095 145.354 104.401 -109.849 49.1438  -284.274 -347.002 -112.307 4.889 
1300.00 57.672 149.947 107.730  -104.111 54.881 -—299.041 -345.398 — 92.814 SEE) 

References 

Phase H/S Cp Remarks 

SOL Mil Mit Mit MPT= 1799. 


] 


(yAeye 


ZnSe(g] ZINC SELENIDE (GAS) 144.350 
Phase T C; 8 —(G-H298)/T H H-H298 G AH; AGy log Kg 
[K] (= J) UK na} | I kJ / mol ] iss 
GAS 298.15 36.175 249.936 249.936 237.233 0.000 162.715 237.233 187.726 -32.889 
300.00 36.190 250.160 249.937 237.300 0.067 162.252 237.206 187.419  -32.633 
400.00 36.714 260.654 251.364 240.949 3.716 136.687 235.606 171.057 -—22.338 
500.00 36.958 268.876 254.074 244.634 7.401 110.196 227.803 155:21i a —1OrZiS 
600.00 37.091 275.627 Zoe” 248.337 11.104 82.961 225.202 140.942  -12.270 
700.00 SH 281.351 260.183 252.050 14.817 55.105 215.159 127.189 -9.491 
800.00 SY) 286.318 263.146 255.770 18.537 26.716 212.227 114.822 —7.497 
900.00 37.262 290.705 265.969 259.495 22.262 -—2.140 209.299 102.823 — 5.968 
1000.00 37.289 294.632 268.643 263.223 25.990 —31.410 206.374 91.149 —4.761 
1100.00 37.309 298.187 TEN MAO) 266.953 29.720 —61.054 150.140 84.722 —4.023 
1200.00 Chl Sys) 301.434 273.558 270.684 33.451 —91.037 39-0982 80.930 —3.523 
1300.00 37.338 304.423 275.819 274.417 37.184 — 121.332 33.130 84.896 -3.411 
1400.00 37.348 307.190 277.962 278.152 40.919 — 151.914 32.742 88.892 -3.317 
1500.00 CH/<S}5)I/ 309.767 279.998 281.887 44.654 — 182.764 32.367 92.916 —3.236 
1600.00 GY/815}0) S2al7as 281.934 285.623 48.390 — 213.862 32.006 96.965 —3.166 
1700.00 Sera 314.444 283.781 289.360 52.127 — 245.194 31.658 101.035 —3.104 
1800.00 B/G TT 316.580 285.544 293.097 55.864 —276.747 Oileeco 105.126 —3.051 
1900.00 37.382 318.601 287.231 296.835 59.602 — 308.506 31.002 109.235 -—3.003 
2000.00 37.386 320.518 288.848 300.574 63.341 — 340.463 30.694 113.361 —2.961 
References 
Phase nl AS Cy 
GAS Mit Mi4 
ZnSeO3 ZING SELENITE 192.348 
Phase T Cy S —(G—H298)/T H H—-H298 G AH; AG; log K; 
[K] [ J/(K mol) hl kJ / mol ] [ - 
SKO}L 298.15 93.661 98.324 98.324 — 652.286 0.000 —681.601 -652.286 — 564.843 98.958 
300.00 93.763 98.904 98.326 =652.113 0.173 —681.784 -652.288 — 564.300 98.253 
400.00 99.286 126.634 102.069 — 642.460 9.826 —693.114 -652.341 — 534.960 69.859 
500.00 104.809 149.383 109.321 —632.255 20.031 -—706.947 -658.213 =905.533 52.813 
600.00 110.332 168.980 117.667 -—621.498 30.788 —722.886 -658.499 —474.965 41.349 
700.00 115.855 186.402 126.264 —610.189 42.097 -—740.670 -665.828 —444 295 33.154 
800.00 121.378 202.233 134.785 —598.327 53.959 -—760.114 -665.624 —412.656 26.944 
894.00 126.569 216.000 142.609 —586.674 65.612 -779.778 -665.023 — 382.962 22.376 
51.949 46.442 
LIQ 894.00 140.164 267.949 142.609 —540.232 112.054 —779.778 -618.581 — 382.962 22.376 
900.00 140.164 268.886 143.447 —539.391 112.895 —781.389 -618.448 — 381.381 22NSo 
1000.00 140.164 283.654 156.743 —525.374 126.912 —809.029 -616.277 —355, 157 18.552 
References 
Phase nfs or 


SOL Tk1 
LIQ Tk1 


192.990 ZINC TELLURIDE ZnTe 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K ] [ J/(K mol) Ih | kJ / mol [ - 
SOL 298.15 49.688 77.822 77.822 —119.244 0.000 —142.447 -119.244 — 115.277 20.196 
300.00 49.723 78.130 77.823 — 119.152 0.092 —142.591 -119.247 — 115.252 20.067 
400.00 51.597 92.691 79.796 — 114.086 5.158 —151.162 -119.447 — 113.894 14.873 
500.00 53.472 104.406 83.583 — 108.833 10.411 —161.0836 -119.778 -—112.471 sr so\0) 
600.00 55.346 114.321 87.900 — 103.392 15.852 —171.984 -120.253 — 110.967 9.661 
700.00 57.220 122.993 92.306 —97.763 21.481 —183.858 -128.215 — 109.294 8.156 
800.00 59.095 130.756 96.636 —91.948 27.296 -—196.552 -146.728 — 104.651 6.833 
900.00 60.969 137.825 100.825 — 85.944 33.300 —209.987 -147.628 —99.335 OeOS 
1000.00 62.844 144.345 104.855 —79.754 39.490 —224.099 -148.341 —93.929 4.906 
1100.00 64.718 150.423 108.724 —73.376 45.868 —238.841 -148.866 — 88.461 4.201 
1200.00 66.593 156.134 112.440 — 66.810 52.434 —254.172 -264.339 — 80.864 3.520 
1300.00 68.467 161.539 116.010 —60.057 59.187 —270.058 -—263.430 —65.610 2.636 
References 
Phase H/S Cy Remarks 
SOL Mit Mit Mi1 MPT= 1570. 
192.990 ZINC TELLURIDE (GAS) ZnTe[g] 
Phase al Cy S —(G-H298)/T H H-H298 G AH; AGy log Ky 
[K] le J/(K mol) I} Ik kJ / mol ] [ - 
GAS 298.15 36.507 257.844 257.844 255.224 0.000 178.348 255.224 205.518 -—36.006 
300.00 36.518 258.070 257.844 255.292 0.068 177.871 255.197 205.209 -35.730 
400.00 36.903 268.636 259.283 258.965 3.741 foleodd 253.605 188.779 -24.652 
500.00 37.082 276.892 262.009 262.666 7.442 124.220 251.720 172.785 -—18.051 
600.00 37.180 283.662 265.070 266.379 ills) 96.182 249.518 157.199 -13.685 
700.00 37.240 289.399 268.147 270.100 14.876 652i 239.649 142.086 -10.603 
800.00 37.279 294.374 HA 273.826 18.602 38.327 219.047 130.229 —8.503 
900.00 37.306 298.766 273.953 277.556 22.332 8.666 215.872 119.317 -—6.925 
1000.00 37.326 302.698 276.635 281.287 26.063 —21.411 212.700 108.759 —5.681 
1100.00 37.341 306.256 279.168 285.021 29.797 —51.861 209.530 98.519 —4.678 
1200.00 SH toe) 309.506 281.563 288.755 Si} 55h) — 82.652 91.227 90.656 —3.946 
1300.00 37.362 312.496 283.829 292.491 37.267 — 113.754 89.119 90.694 -—3.644 
1400.00 37.370 315.265 285.977 296.228 41.004 — 145.144 40.572 93.385 —3.484 
1500.00 37.376 317.844 288.016 299.965 44.741 — 176.800 40.039 97.176 —3.384 
1600.00 8382 320.256 289.957 303.703 48.479 — 208.707 39.514 101.002 —3.297 
1700.00 37.386 322.522 291.806 307.441 52220 — 240.847 38.995 104.861 —3.222 
1800.00 37.391 324.660 293.573 311.180 55.956 —273.207 38.481 108.751 —3.156 
1900.00 37.394 326.681 295.263 314.920 59.696 — 305.775 37.976 112.668 —3.097 
2000.00 37.398 328.599 296.882 318.659 63.435 — 338.540 37.482 116.612 —3.046 
References 
Phase Hs Gs 
GAS Mit Mi4 


1704 


ZnWO4 


Phase y 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 


References 
Phase nl PS 


SOL Tk1 


(——= 


Cp 


124.933 
125.129 
133.158 
138.674 
143.202 
147.263 
151.074 
154.741 
158.318 
161.837 
165.315 
168.765 
Ws 
175.610 
179.013 


ZINC TUNGSTATE 


S —(G-H298)/T H H-H298 G 
J/(K mol) il kJ / mol 


129.704 129.704 -1228.841 0.000 -—1267.512 
130.477 129.706 -1228.610 0231 “=1267,753 
167.671 194.7282 12151662" 13:179° ——1282.730 
198.004 144.4388 -1202.058 26.783 —-—1301.060 
223.697 155,560" =1187.959'  40:882>  =1322,177 
246.081 166.927 -1173.4383 55.408 -—1345.690 
265.996 178.088= =1158:515* ~ 70.326) ~=137 1.57) 
284.003 188.872 -1143.223 85.618 -1398.825 
300.492 1991220" = 1127°570 101.271 ~ —1428:061 
315.747 209.129 -1111.561 117.280 —1458.883 
329.978 218.613 -1095.203 133.638 -1491.177 
343.346 227.699 -1078.499 150.342 -1524.849 
355.979 236.415 -1061.451 167.390 -1559.821 
367.976 244.789 -1044.061 184.780 -1596.024 
379.418 252.848 -1026.329 202.512 -1633.398 


AH; AG; 
—1228.841 -1123.033 
=1228:810 —1122.377 
—1226.851 -—1087.180 
—1224.558 -1052.524 
—1222.125 -1018.344 
—1226.951 — 984.500 
-—1224.489  -950.030 
S221 Ooomn —JilD-OO0 
-1218.977 -882.036 
-1215.904 -848.489 
—1327.741 — 813.142 
—1323.151 —770.443 
—1318.325 —728.107 
-1313.258  -—686.124 
-—1307.949 -644.487 


313.238 


log K; 
| 


196.751 
195.423 
141.971 
109.956 
88.655 
73.464 
62.031 
53.156 
46.073 
40.291 
35.395 
30.957 
27.166 
23.893 
21.040 


91.224 


Phase 


SOL-A 


SOL-B 


LIQ 


_ 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1135.00 


1135.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2125.00 


2125.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 


= 


Cp 


25.202 
25.218 
25.935 
26.564 
27.281 
28.053 
28.966 
30.003 
31.128 
32.306 
32.724 


28.329 
28.511 
28.879 
29.353 
29.934 
30.621 
31.414 
32.314 
33.320 
34.433 
35.652 
35.973 


41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 
41.840 


J/(K mol) 


38.869 
39.025 
46.383 
52.238 
57.142 
61.404 
65.208 
68.678 
71.897 
74.919 
75.937 
3.539 
79.476 
81.059 
83.355 
85.512 
87.556 
89.509 
91.389 
93.209 
94.983 
96.720 
98.429 
98.853 
9.845 
108.698 
110.149 
112.009 
113.789 
115.497 
117.138 
118.717 
120.239 
121.707 
123.126 
124.498 
125.826 
ZINE 
128.363 
WASovhs 
130.754 
131.900 
133.016 
134.103 


ZIRCONIUM 
S  -~(G-H298)T 4H H-H298 G 

ivy kJ / mol 
38.869 0.000 0.000 — 11.589 
38.869 0.047 0.047 — 11.661 
39.868 2.606 2.606 — 15.947 
41.776 5.231 5.231 — 20.888 
43.939 7.922 7.922 — 26.363 
46.136 10.688 10.688 — 32.295 
48.286 NSeorsi7/ lesen — 38.629 
50.362 16.485 16.485 — 45.326 
52.356 19.541 19.541 — 52.356 
54.271 ZPD ee PTZ: —59.698 
54.924 23.850 23.850 —62.338 

4.017 
54.924 27.867 27.867 — 62.338 
56.297 29.714 29.714 — 67.556 
58.291 32.583 32.583 -—75.778 
60.159 35.494 35.494 — 84.223 
61.918 38.457 38.457 -—92.877 
63.582 41.484 41.484 — 101.731 
65.163 44.585 44.585 —110.776 
66.670 47.770 47.770 — 120.007 
68.114 51.051 51.051 — 129.417 
69.501 54.438 54.438 — 139.002 
70.838 57.941 57.941 — 148.760 
71.165 58.837 58.837 — 151.226 
20.920 

71.165 79.757 79.757 — 151.226 
72.469 82.895 82.895 — 159.433 
74.148 87.079 87.079 -— 170.541 
75.763 91.263 91.263 — 181.832 
77.319 95.447 95.447 — 193.297 
78.819 99.631 99.631 — 204.929 
80.268 103.815 103.815 —216.722 
81.668 107.999 107.999 — 228.671 
83.024 Li ZtiSom edie doS — 240.768 
84.337 116.367 116.367 — 253.010 
85.610 120.551 120.551 — 265.392 
86.846 ZAW/GDe) 124.735 — 277.908 
88.047 128.919 128.919 — 290.556 
89.215 OC MOSmaSes 10s — 303.330 
90.351 137.287 137.287 —316.227 
91.457 141.471 141.471 — 329.244 
92.534 145.655 145.655 — 342.377 
93.585 149.839 149.839 — 355.623 
94.610 154.023 154.023 — 368.979 
95.611 158.207 158.207 — 382.443 


135.162 


AH; AG 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


1705 


1706 


Zr 
Phase T 
[K] 
LIQ 4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4702.63 
References 
Phase al Ss 
SOL-A Ja2 
SOL-B Ja2 
LIQ Ja2 


Ja2 
Ja2 
Ja2 


ZIRCONIUM [continued] 


S —(G—-H298)/T H H-H298 G 

J/(K mol) lial kJ / mol 
136.195 96.588 162.391 162.391 — 396.011 
137.204 97.543 GO G:5/5e OG: 55 — 409.681 
138.188 98.477 170.759 170.759 — 423.451 
139.150 99.390 174.943 174.943 — 437.318 
140.090 100.284 179.127 179.127 — 451.280 
141.010 101.160 NSSrSiilmmiogsonn — 465.335 
141.910 102.017 187.495 187.495 —479.481 
141.933 102.040 187.605 187.605 — 479.855 

Remarks 

Ja2 BPT=" 47021633) i= 56 11294" kd 


AH; AG; 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 


ee 


91.224 


Phase iT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3900.00 
4000.00 
4100.00 
4200.00 
4300.00 
4400.00 
4500.00 
4600.00 
4700.00 
4800.00 


References 
Phase int as) 


GAS Ja2 


(_——— 


Ja2 


J/(K mol) 


183.027 
183.180 
190.410 
196.019 
200.518 
204.257 
207.469 
210.313 
212.893 
215.281 
217.523 
219.645 
221.668 
223.602 
225.456 
227.234 
228.943 
230.584 
232.162 
233.680 
235.141 
236.549 
237.908 
239.222 
240.494 
241.726 
242.923 
244.086 
245.219 
246.324 
247.402 
248.455 
249.486 
250.495 
251.485 
252.455 
253.406 
254.341 
250.209 
256.162 
257.049 
2ordeil 
ZOOMMLS 
259.622 
260.453 
261.269 


ZIRCONIUM (GAS) 
S  ~(G-H298)/T H H-H298 G 

il kJ / mol 
183.027 610.027. 0.000 555.458 
183.027 610.073 0.046 555.119 
184.009 612.587 2.560 536.423 
185.873 615.100 5.073 517.091 
187.951 617.567 7.540 497.256 
190.021 619.992 9.965 477.012 
192.006 622.398 12.371 456.422 
193.885 624.812 14.785 435.531 
195.658 627.262 17.235 414.369 
197.335 629.768 19.741 392.959 
198.925 652e4de 22 sty, | 371517 
200.438 634.997 24.970 349.458 
201.882 637.726 27.699 327.392 
203.266 640.530 30.503 305.127 
204.596 643.403 33.376 282.674 
205.875 646.337 36.310 260.039 
207.110 649.326 39.299 237,229 
208.302 652.362 42.335 214,252 
209.456 655.439 45.412 191.115 
210.574 658.550 48.523 167.822 
211.658 661.691 51.664 144.380 
212.709 664.859 54.832 120.795 
213.731 668.052 58.025 97.072 
914.725 671.271 61.244 73.215 
215.691 674.513 64.486 49.229 
216.633 677.779 67.752 25.118 
917.551 681.070 71.043 0.885 
218.446 684.385 74.358  -23.466 
219.319 687.727. 77.700 —47.931 
220.173 691.095 81.068  -72.509 
291.007 694.491 84.464 -97.195 
221.823 697.915 87.888  -121.988 
222 621 701.368 91.341  -146.885 
223,403 704.849 94.822  -171.885 
224.170 708.361 98.334  -196.984 
224,921 711.901 101.874  -222.181 
225.658 715.470 105.443  -247.474 
226,382 719.069 109.042  -272.862 
227,092 722.695 112.668  -298.342 
227.790 726.349 116.322  -323.913 
228,476 730.030 120.003  -349.574 
229.151 733787 123.710 —875.622 
229.815 737.468 127.441 -401.157 
230.468 741.223 131.196  -427.077 
231.110 745.000 134.973  -453.081 
231.743 748.798 138.771  -479.167 
232.367 752.616 142.589  -505.335 


262.073 


AH; AGy 
610.027 567.046 
610.026 566.780 
609.981 552.370 
609.869 537.979 
609.645 523.620 
609.304 509.307 
608.860 495.051 
608.327 480.856 
607.721 466.725 
607.056 452.657 
602.630 438.874 
602.414 425.236 
602.233 411.614 
602.073 398.004 
601.919 384.405 
601.752 370.815 
601.556 357.236 
601.311 343.669 
601.001 330.117 
600.609 316.582 
578.797 303.813 
577.781 291.337 
576.790 278.904 
575.824 266.512 
574.882 254.158 
573.964 241.840 
573.071 229.556 
572.203 217.303 
571.360 205.079 
570.544 192.883 
569.756 180.713 
568.996 168.568 
568.265 156.445 
567.563 144.342 
566.890 132.260 
566.246 120.196 
565.632 108.149 
565.046 96.117 
564.489 84.101 
563.959 72.098 
563.456 60.107 
562.978 48.129 
562.526 36.161 
562.097 24.203 
561.690 12.254 
561.304 0.314 

0.000 0.000 


1708 


ZrB2 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3323.00 


LIQ 3323.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 


References 


Phase nS 


SOL Jat 
LIQ Jat 


Cp 


S 


I UN trate) 


35.941 

36.241 

51.626 

65.031 

76.668 

86.898 

96.018 
104.252 
111.766 
118.685 
125.105 
131.102 
136.736 
142.054 
147.096 
lies 
156.477 
160.865 
165.079 
169.135 
173.048 
176.831 
180.493 
184.046 
187.497 
190.854 
194.124 
197.313 
200.426 
203.468 
206.444 
209.358 
210.020 

31.478 
241.497 
243.702 
246.491 
249.202 
251.839 
254.405 


Remarks 


Jat 


ZIRCONIUM DIBORIDE 


NDPT= 4466. 


—(G-H298)/T H H-H298 G 

Pal kJ / mol 

35.941  -322.586 0.000 -333.302 
35.942  -322.496 0.090 -333.368 
S(.OlGe" S=Sii 127 5459 337 10, 
42.081 = Oi Vata 11.475  -343.626 
46.897 -304.724 17.862 -—350.724 
51.896 -—298.085 24.501 — 358.913 
56.851 —291.252 31.334 -368.067 
61.668 -284.260 38.326  -378.087 
66.308  -277.128 45.458 -388.894 
70.759 =269:868 52.718  —400.421 
75.028 -262.488 60.098  -412.614 
TO A0Gte B= 254,000m 67259) — 425.428 
83.026 i—247.392 75.194 . =438.822 
86.785 -239.683 82.903 —-452.764 
90.399 -231.870 90.716 —467.224 
93.8765" §=223:054 92 98.632-5 = 462:175 
97.228  -215.938 106.648 -497.596 
100.462 -207.821 114.765 -—513.464 
103.5889" B= 199:60535122, 961") =529 763 
06614 Se Ole 20a Oro Onn 04 OA 
109.545" =—182:879 139.707 =—563.585 
122389 ee 7 Ar3710N 148210 OSikO80 
115.1509) = 165,763.59 156.6235 2=598.947 
Lt / BoGem = 1570606 9165.526, 5 s—617.175 
120.449 -148.261 174.325  -635.753 
122,095= = 139.365" 183.224 — 654.671 
W547i “= 130,874) 192.2125" 9 673.921 
127.899 =121:286 201.300 —693.493 
130.265) = 1123103) 210.483" 9 =713.381 
h32.0/ge P= 102825) 2219.76t — 733.576 
134.839 = 93.40 220) 13555 704.072 
137.054 — 83.982 238.604 -774.863 
137.556 -—81.791 240.795 -—779.686 

104.600 

137.556 22.809 345.395 -779.686 
139.935 30.219 352.805  -798.366 
142.940 39.842 362.428 -822.877 
145.854 49.466 372.052 -847.662 
148.683 59.089 381.675 -872.715 
151.432 68.712 391.298 -898.027 


AH; AG; 
—322.586 -318.236 
-—322.585 -318.209 
=322.505 —§ -316.764 
-—322.574 -315.325 
—322.840 -313.854 
=325.270 &—- 312824 
-323.860 -310.721 
-324.580 -309.037 
—325.428  -307.265 
-326.399 -305.403 
-—331.199 -303.225 
—331.858 -300.868 
—332.545  -298.458 
=333.267  —295.999 
— 334.033 -293.489 
- 334.851 -290.931 
=OOO. (ee ge —=2Oowce 
-336.676 -285.663 
=J0/,f03" — ~262,952 
-338.817 -280.187 
-361.353  -276.622 
-363.089  -272.731 
-465.314 -266.628 
—467.145 —258.312 
-468.879 -249.924 
-—470.517 -241.471 
—472.060) |) =232.959 
-473.507  —224.394 
=474.858 1 =—215.781 
-476.113 -207.124 
- 477.273  -198.428 
- 478.338 -189.698 
—478.570 -187.685 
319.970) =187:089 
-373.970 -183.360 
=o (o0seeme = Ii ieen 
-376.493  -172.054 
-377.403  -166.363 
-378.314 -160.647 


112.846 


log K; 
[ = 


] 


171.128 


Phase i 


a 


GAS 298,15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase Ay s 


GAS Jal 


Jal 


ZIRCONIUM MONOBROMIDE (GAS) 


S 


J/(K mol) 


265.375 
265.598 
276.095 
284.332 
291.130 
296.951 
302.065 
306.643 
310.798 
314.610 
318.136 
321.419 
324.492 
327.382 
330.109 
332.689 
335.137 
337.465 
339.681 


—(G—-H298)/T H H-H298 G 

kJ / mol 
265.375 301.248 0.000 222.126 
265.376 301.315 0.067 221.635 
266.802 304.965 STAI (94.527 
269.514 308.657 7.409 166.491 
272.566 SZ SOOM IGS 137.708 
275.644 316.163 14.915 108.297 
278.633 319.994 18.746 78.342 
281.495 323.881 22.633 47.902 
284.221 327.825 26.577 17.027 
286.813 SOs) — SOLS — 14.246 
289.278 335.877 34.629 — 45.885 
291.625 339.979 38.731 —77.865 
293.864 344.127 42.879 -110.162 
296.004 348.316 47.068 -142.757 
298.051 352.541 51.293 -175.633 
300.013 356.797 55.549 -208.774 
301.897 361.080 59.832  -242.167 
303.708 365.385 64137 -275.798 
305.452 369.706 68.458  -309.656 


AH; AGy 
301.248 256.406 
301.198 256.128 
285.048 244 383 
284.269 234.305 
283.448 224.389 
282.592 214.613 
281.698 204.963 
280.759 195.426 
279.765 185.998 
278.707 176.672 
273.867 167.667 
273.208 158.843 
272.549 150.071 
271.876 141.346 
271.173 132.666 
270.425 124.032 
269.616 115.444 
268.731 106.903 
267.753 98.410 


1710 


ZrBr2 


Phase It 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 


LIQ 900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1553.10 


References 


Phase Wis 


SOL Jal 
LIQ Jat 


86.722 
86.743 
87.889 
89.035 
90.181 
91.328 
92.474 
93.620 


91.002 
91.002 
91.002 
91.002 
91.002 
91.002 
91.002 
91.002 


Cp 


Jat 
Jat 


J/(K mol) 


115.897 
116.433 
141.545 
161.280 
177.614 
191.602 
203.872 
214.830 

69.733 
284.563 
294.151 
302.824 
310.743 
318.027 
324.771 
331.049 


ZIRCONIUM DIBROMIDE 


S  -(G-+H298)/T H H-H298 G 

ia kJ / mol 
115.897 -404.618 0.000 -439.173 
115.898  -404.458 0.160  -439.388 
119.315  -395.726 8.892  -452.344 
125.803  -386.880 17.738  -467.520 
133.116  -377.919 26.699  -484.487 
140.495  -368.843 35.775  -502.965 
147.666  -359.653 44.965 -522.751 
154.530  -350.349 54.269  -543.695 

62.760 

154.530  -287.589 117.029  -543.695 
168.021  -278.488 126.130  -572.639 
179.888  -269.388 135.230  -602.495 
190.468  -260.288 144.330  -633.179 
200.008 251.188 153.430  -664.623 
208.678  -242.088 162.530  -696.767 
216.629 -232.987 171.631  -729.561 
220.595  -228.155 176.463  -747.224 


334.215 


Remarks 


Jat 


BPT= 1553.1, L= 131.84 kJ 


AH AGy 
-404.618  -382.203 
-404.644  -382.063 
-432.954 -—368.580 
- 430.425 -352.779 
- 427.873 -337.489 
=425.299 _—322,628 
-—422.706  -308.138 
=420.107-© = 293,973 
=357.347 -=—293:973 
-—355.068 -—287.054 
=o02.912, 1) —260.358 
—354.593  —273.631 
-352.148  -—266.984 
-349.750 -—260.523 
-347.410 -—254.232 
=346.195> = —250:955 


251.032 


log Kg 


van 


] 


] 


251.032 ZIRCONIUM DIBROMIDE (GAS) ZrBr2[g] 
Phase Tf C, S —(G—-H298)/T H H-H298 G AH; AGy log K; 
[K] $=.) (Kime) fl kJ / mol ] [ - 
GAS 298.1 5 60.689 316.838 316.838 -— 174.473 0.000 —268.938 -174.473 —211.968 37.136 
300.00 60.704 317.214 316.839 — 174.361 0.112 —269.525 -174.547 —212.201 36.947 
400.00 61.384 334.778 319.229 — 168.254 6.219 —302.165 -205.482 —218.401 28.520 
500.00 61.760 348.520 323.763 — 162.094 12.379 —336.354  -205.640 — 221.614 Poeog 
600.00 61.944 359.799 328.857 — 155.908 18.565 —371.787 -205.863 — 224.789 19.570 
700.00 62.040 369.355 333.977 — 149.708 24.765 —408.257 -206.164 — 227.921 17.008 
800.00 62.105 377.644 338.929 — 143.501 30.972 -—445.616 -206.554 — 231.003 15.083 
900.00 O2alihzZ 384.963 343.645 — 137.287 37.186 —483.754 -207.045 — 234.031 13.583 
1000.00 62.258 391.517 348.110 — 131.066 43.407 —522.583 -207.646 — 236.998 12.380 
1100.00 62.374 397.456 852.00) — 124.835 49.638 —562.037 -208.359 — 239.900 11.392 
1200.00 62.524 402.890 356.321 — 118.590 55.883 —602.058 -212.896 — 242.510 10.556 
1300.00 62.712 407.901 360.098 — 112.329 62.144 —642.601 -213.288 —244 962 9.843 
1400.00 62.938 412.557 363.681 — 106.047 68.426 —683.626 -213.708 — 247 383 9.230 
1500.00 63.201 416.908 367.086 -—99.740 74.733 -—725.102 -214.162 — 249.773 8.698 
1600.00 63.500 420.996 370.329 —93.405 81.068 —766.999 -214.657 — 252.131 8.231 
1700.00 63.834 424.856 373.424 — 87.039 87.434 —809.293 -215.199 — 254.457 7.818 
1800.00 64.200 428.515 376.384 — 80.637 93.836 —851.963  -215.796 — 256.749 7.451 
1900.00 64.597 431.996 379.220 -74.198 100.275 —894.990 -216.455 — 259.006 7.121 
2000.00 65.022 435.320 381.942 -—67.717 106.756 —938.357 -217.185 — 261.227 6.823 
References 
Phase H/S Gi 
GAS Jal Jat 
330.936 ZIRCONIUM TRIBROMIDE ZrBr3 
Phase T Cy 5 —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) ibell kJ / mol ] = 
SOL 298.15 99.502 172.046 172.046 —635.968 0.000 -—687.264 -635.968 —607.603 106.449 
300.00 99.582 172.662 172.048 — 635.784 0.184 —687.582 -636.040 — 607.427 105.762 
400.00 102.426 201.756 175.995 — 625.664 10.304 —706.366 -—680.203 —588.694 76.876" 
500.00 103.798 224.774 183.530 -—615.346 20.622 -727.733 -678.048 — 566.066 59.136 
600.00 104.590 243.779 192.033 —604.923 31.045 —751.188 -675.894 —543.872 47.348 
700.00 105.109 259.939 200.608 —594.437 41.531 -—776.394 -673.776 —522.036 38.955 
800.00 105.483 274.000 208.922 — 583.906 52.062 —803.106 -671.717 —500.501 32.679 
900.00 105.771 286.441 216.858 — 573.343 62.625 —831.140 -669.737 —479.219 27.813 
1000.00 106.007 297.598 224.383 — 562.754 73.214 —860.351 -667.852 — 458.152 23.931 
1100.00 106.209 307.711 231.506 —552.143 83.825 -—890.625 -666.072 — 437.269 20.764 
References 
Phase id ds Ci, Remarks 
SOL Jat Jat NSPT= 1100. 


Dale 


ZrBr3{g] ZIRCONIUM TRIBROMIDE (GAS) 330.936 
Phase V Cp S —(G-H298)/T H H-H298 G AH; AGy log K; 
[K] IH IC a) Ih Ih kJ / mol ] [ - 
GAS 298.15 79.431 371.607 371.607  -430.952 0.000 -541.747 -430.952  -462.086 80.956 
300.00 79.476 372.098 371.608  -—430.805 0.147 -542.434 -431.062  -462.279 80.490 
400.00 81.055 395.211 374.749  —422.767 8.185 -—580.852 -477.307 -463.180 60.485 
500.00 81.788 413.386 380.724 -414.621 16.331 -621.314 -477.323 -459.647 48.019 
600.00 82.189 428.336 387.450 -406.420 24.532 -663.422 —477.391 — 456.106 39.708 
700.00 82.432 441.025 394.220 -398.188 32.764 -706.906 -477.528  -452.549 33.770 
800.00 82.592 452.044 400.774 -389.937 41.015  -751.572 -477.747 -448.966 29.314 
900.00 82.702 461.778 407.022 -—381.672 49.280 -797.272 -478.066 -445.351 25.847 
1000.00 82.783 470.496 412.941 -—373.397 57.555  -843.893 -478.496 -441.694 23.072 
1100.00 82.844 478.389 418.538 -365.116 65.836 -891.344 -479.045  -437.988 20.798 
1200.00 82.891 485.600 423.830  -356.829 74.123 -939.549 -483.430 -434.005 18.892 
1300.00 82.929 492.236 428.841 -~348.538 82414  -988.445 -483.686  -429.876 17.273 
1400.00 82.960 498 383 433.591 -—340.243 90.709 -1037.979 -483.989 -425.726 15.884 
1500.00 82.986 504.108 438.103  -331.946 99.006 -1088.107 -484.351 — 421.552 14.680 
1600.00 83.008 509.464 442398  -323.646 107.306 -1138.789 -484.782  -417.352 13.625 
1700.00 83.027 514.497 446.492 -315.344 115.608 -1189.989 -485.293  -413.122 12.694 
1800.00 83.044 519.243 450.404 -307.041 123.911  -1241.678 -485.894 -408.860 11.865 
1900.00 83.059 523.733 454146 -298.736 132.216 -1293.829 -486.597 -404.562 tedi22 
2000.00 83.072 527.994 457.733  -290.429 140.523 -1346.418 -487.412 -400.223 10.453 
2100.00 83.084 532.048 461.176 -282.121 148.831 -1399.421 -488349  -395.841 9.846 
2200.00 83.095 535.913 464.486 -273.813 157.1389  -1452.821 -510.743 -—390.666 9.276 
2300.00 83.105 539.607 467.672  -—265.502 165.450 -1506.598 -512.374  -385.172 8.748 
2400.00 83.115 543.144 470.744 -257.191 173.761  -1560.737 -514.011 — 379.606 8.262 
2500.00 83.124 546.537 473.708  -—248.880 182.072 -1615.222 -515.654 -373.972 7.814 
References 
Phase H/S Cy 
GAS Jal Ja 
ZrBr4 ZIRCONIUM TETRABROMIDE 410.840 
Phase T C, SS) —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) i kJ / mol i ae a 
SOL 298.15 124.804 224.681 224.681 —760.651 0.000  -827.640 -760.651 — 725.288 127.067 
300.00 124.925 225.453 224.683  -760.420 0.231 —828.056 -760.747  -725.068 126.246 
400.00 129.283 262.071 229.646 -747.681 12.970 -852.509 -819.532 —700.929 Sika SZ 
500.00 131.646 291.192 239.143 -734.626 26.025 -880.222 -816.486 -671.629 70.165 
600.00 133.333 315.350 249.888 —-—721.374 39.277 -910.584 -813.361 — 642.950 55.974 
700.00 134.733 336.011 260.751 -707.969 52.682 -943.176 -810.192  -614.798 45.877 
720.00 134.994 339.810 262.894 -705.272 55.379 -949.935 -809.555  -609.225 44.198 
References 
Phase al fs) C, Remarks 
SOL Jat Jat Jal NSPT= 628.5, MPT= 720. 


] 


| 


410.840 


Phase y 
‘[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nl LS 


GAS Jat 


Cp 


102.668 
102.729 
104.948 
106.035 
106.646 
107.021 
107.268 
107.438 
107.560 
107.651 
107.720 
107.774 
107.816 
107.851 
107.879 
107.902 
107.922 
107.938 
107.953 


Jat 


J/(K mol) 


414.493 
415.128 
445.027 
468.575 
487.966 
504.436 
518.744 
531.389 
542.715 
592.971 
562.341 
570.966 
578.954 
586.394 
593.355 
599.896 
606.064 
611.900 


ZIRCONIUM TETRABROMIDE (GAS) 
S  -(G-H298)/T H H-H298 G 

kJ / mol 

414.493  -644.754 0.000 768.335 
414.495 -644.564 0.190 -769.102 
418.556 -634.166 10.588  -812.176 
426.289 -623.611 21.143  -857.898 
435.000  -612.974 31.780  -905.754 
443.772  -602.289 42.465 955.395 
452.269  -591.574 53.180 -1006.569 
460.371  -580.838 63.916 -1059.088 
468.049  -570.088 74.666 -1112.803 
475.311  -559.327 85.427 -1167.596 
482.178  -548.559 96.195 -1223.368 
488.681  —537.784 106.970 -1280.039 
494.847 -527.004 117.750 -1337.540 
500.705 516.221 128.533 -1395.812 
506.280  -505.434 139.320 -1454.803 
511.597 -494.645 150.109 -1514.469 
516.675  -483.854 160.900 -1574.770 
521.585  -473.061 171.693 -1635.670 
526.193  -462.267 182.487 -1697.140 


617.436 


1713 


ZrBr4{[g] 

AH; AG; log Ky 

[ ee 

-644.754  -665.984 116.678 
-644.891 -666.115 115.981 
—706.016 —660.596 86.265 
-705.470  -649.305 67.832 
-704.961  -638.120 55.553 
-704.513  -627.017 46.789 
-704.143 -615.972 40.219 
—703.869 — 604.968 Soeln 
-703.706  -593.989 31.027 
— 703.663 — 583.020 27.685 
-707.455 -571.829 24.891 
-~707.120  -560.540 22.523 
-706.834  -549.276 20.494 
—706.609 — 538.030 18.736 
-706.454  -526.797 17.198 
-706.381  -515.571 15.842 
~706.401  -504.347 14.636 
-706.525 --493.119 13.557 
-706.764 -481.881 12.585 


1714 


ZrC 


Phase il 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 
3600.00 
3700.00 
3800.00 
3805.00 


LIQ 3805.00 
3900.00 
4000.00 


References 


Phase nl fs 


SOL Jal 
LIQ Jat 


S 


J/(K mol) 


33.321 

33.556 

45.309 

55.446 

64.256 

71.996 

78.874 

85.053 

90.658 

95.784 
100.507 
104.888 
108.973 
112.801 
116.406 
119.813 
123.045 
126.121 
129.056 
131.864 
134.558 
137.147 
139.641 
142.047 
144.373 
146.625 
148.807 
150.926 
152.985 
154.988 
156.939 
158.841 
160.696 
162.508 
164.279 
166.010 
167.704 
167.788 

20.893 
188.680 
190.228 
191.817 


ZIRCONIUM CARBIDE 


—(G-H298)/T H H—-H298 G 

[ kJ / mol 

33.321 -196.648 0.000 -—206.583 
33.322 —196.578 0.070 -206.645 
34.887 —-192.479 4169  -—210.603 
38.009 -187.930 8/18) 9 = 215.003 
41.666 -183.094 13.554  -221.648 
45.458 -178.071 18577 -—228.468 
49.213 -172.919 23.729 -236.018 
52.858 -167.672 28.976 —244.220 
56.362) -162.352 34296  =253,010 
59,716 =156.973- 39.675 ° =—262.335 
62.921  -151.544 45.104  -272.153 
65.983 -146.072 50.576  -282.426 
68.909 —140.559 56.089  =293.121 
714709 —135,009 61.639 =304:212 
74.391 —129.424 67.224 —315.674 
76.964 -—123.804 72.844  -327.486 
79.4385  -118.149 78.499 -339.630 
81.812 -112.461 84187 -352.090 
84.101 -106.739 89.909 -364.850 
86.309 -—100:962 95.666  —377.897 
88.441 =95:192' 101.456  —391:219 
90.503 —89.367 107.281 — 404.805 
92.499 —83.507 113.141 — 418.645 
94.433 =77.612 119.036 —432.730 
96.309 -71.682 124.966 -447.052 
98.131 —65.716 130.932 ~~=461.602 
99.902 -59.714 136.934 —-476.375 
101.625 —53.677 142.971 -491.362 
103.303 -47.603 149.045 -506.558 
104.938 -—41.494 155.154 -521.957 
106.533 —30:049) | Ole299 537,554 
108.089 -29.169 167.479 -553.343 
109.609 =—22:953 173.695 —569/320 
111.095 -16.702 179.946  -585.481 
112.548 -10.417 186.231 — 601.821 
113.970 =4,098 192.550 —616.335 
115.361 2.254 198.902  -635.021 
115.430 2.573 199.221 —635.860 

79.496 

115.430 82.069 278.717 -—635.860 
117.233 88.031 284.679 -—653.858 
119.078 94.307 290.955 -672.961 


AH AG; 
-196.648 -193.282 
-196.640 -193.262 
—196.138 -—192.207 
—195.544 -191.292 
-194.980 -190.496 
— 194.501 — 189.788 
-194.123  -189.141 
-—193.856 -—188.536 
Slo Onaln — 187.954 
-—193.693 -187.380 
—197.512  —186.581 
=197.109 —— —185,583 
-196.926 —184.807 
=196.700  —183.950 
=196.525,, = 183106 
— 96 409 ee Zant 
— 196.361 — 181.441 
-196.388 -180.612 
SSO) SNS EIT 
— 1902/06 Nee —15:9900 
—218.339 —177.340 
SENET =A Y/ 
=219:989"" —1id,000 
220 Wim OO 
SAN iS5)1 — 169.605 
= 222.209) = 107.094 
SLOSS NOSES 
— 223.630 -—163.494 
—224.272 —-—161.410 
— 224.885 -—159.304 
=229.468  —=157.179 
—226.022 —155.036 
— 220.04 OCG 
- 227.044 -150.703 
STW onl 
- 227.954  —-146.315 
— 228.368 -—144.103 
-— 228.388 -143.992 
-148.892 -143.992 
-149.365  -143.864 
-149.869  -143.717 


103.235 


log K; 
[ = 


] 


126.677 


Phase IE 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase al fs 


GAS Jat 


Jal 


ZIRCONIUM MONOCHLORIDE (GAS) 


S  ~(G-+H298)/T 


J/(K mol) 


254.497 
254.713 
264.962 
273.070 
279.794 
285.566 
290.647 
295.201 
299.338 
303.135 
306.649 
309.922 
312.987 
315.869 
318.588 
321.162 
323.604 
325.926 
328.137 


H H-H298 G 

jel kJ / mol 
254.497 205.434 0.000 129.556 
254.497 205.499 0.065 129.085 
255.888 209.064 3.630 103.079 
258.541 212.698 7.264 76.163 
261.539 216.387 10.953 48.511 
264.568 220.133 14.699 20.236 
267.517 223.938 18.504 —8.580° 
270.344 227.805 22.371 — 37.876 
273.040 231.732 26.298 —67.606 
275.606 235.716 30.282 -—97.732 
278.048 239.755 34.321 — 128.224 
280.375 243.845 38.411 — 159.054 
282.596 247.980 42.546 — 190.201 
284.719 252.158 46.724 — 221.645 
286.752 256.372 50.938 — 253.369 
288.701 260.618 55.184 — 285.358 
290.573 264.890 59.456 -317.597 
292.373 269.184 63.750 — 350.075 
294.106 273.495 68.061 — 382.779 


AHy AG; 
205.434 174.406 
205.421 174.213 
204.692 163.920 
203.917 153.815 
203.097 143.871 
202.238 134.067 
201.342 124.389 
200.398 114.826 
199.399 105.371 
198.335 96.020 
193.490 86.989 
192.824 78.144 
192.158 69.345 
191.478 60.596 
190.767 51.893 
190.010 43.237 
189.192 34.626 
188.297 26.063 
187.308 17.550 


1716 


Zrcil2 


Phase T 
[K] 


SOL 298.15 
300.00 

400.00 

500.00 

600.00 

700.00 

800.00 

900.00 

1000.00 


LIQ 1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1563.90 


References 


Phase nfs 


SOL Jal 
LIQ Jat 


(—_——— 


Cp 


72.610 
72.692 
76.016 
78.240 
80.040 
81.699 
83.142 
84.523 
85.923 


91.002 
91.002 
91.002 
91.002 
91.002 
91.002 
91.002 


Cp 


Jat 
Jat 


ZIRCONIUM DICHLORIDE 


S  -(G-H298)/T H 


J/(K mol) 


110.039 
110.489 
131.899 
149.112 
163.540 
176.007 
187.011 
196.884 
205.862 

26.778 
232.640 
241.313 
249.231 
296.515 
263.259 
269.538 
273.334 


Remarks 


Jat 


H—-H298 


G 


a 


110.0389 —-—430.952 
110.041 — 430.818 
112.937  -—423.367 
118.506  -415.649 
124.842 -407.733 
131.280 -399.644 
ICY to) tooo 1 -D 
143.623  -—383.017 
149.405 -374.495 

26.778 
149.405  -347.717 
WO = SisksHoyl 7 
104/025 S20 roi 
171.488 -320.417 
Wiss Sill 
183.714 -302.216 
S/e29 92904011 


BPT= 1563.9, L= 188. 


0.000 
0.134 
MBSE, 
15.303 
23.219 
31.308 
39.551 
47.935 
56.457 


83.235 

92.335 
101.435 
110.535 
119.636 
128.736 
134.551 


kJ 


kJ / mol 


— 463.760 
— 463.964 
— 476.127 
— 490.205 
— 505.857 
— 522.848 
—541.010 
— 560.213 
— 580.357 


— 580.357 
— 604.061 
— 628.594 
— 653.886 
= ONION 
—706.523 
—723.868 


AH AGy 
-— 430.952 -385.649 
-—430.927 -385.368 
-— 429.504  -370.393 
— 427.981 — 355.790 
— 426.391 — 341.500 
—424.744 —327.481 
—423.056  -313.701 
—421.346  -—300.134 
— 419.621 — 286.758 
-392.843 -—286.758 
—390.668  —276.256 
—392.334  —265.725 
SOU OO COOL TA 
—387.467 —245.011 
Siete) SS Z8Beeni7 
—383.695  —228.550 


162.129 


log Ky 


EPG 


162.129 ZIRCONIUM DICHLORIDE (GAS) ZrCl2{[g] 
Phase V C, S —(G-H298)/T H H-H298 G AH, AG; log K; 
[K] J/(K mol) ‘hall kJ / mol | [ = 
GAS 298.15 57.679 292.571 292.571 — 186.188 0.000 -273.418 -186.188 — 195.307 S4- ln 
300.00 SY TES 292.928 292.572 — 186.081 0.107 —273.960 -186.191 — 195.364 34.016 
400.00 59.523 309.805 294.861 — 180.210 5.978 —304.1382 -186.347 — 198.398 25.908 
500.00 60.507 323.204 299.236 -— 174.204 11.984 —335.806  -186.536 — 201.390 21.039 
600.00 61.050 334.288 304.181 — 168.124 18.064 —368.696 -186.782 — 204.339 17.789 
700.00 61.372 343.725 309.173 — 162.001 24.187 -—402.609 -187.102 — 207.241 15.465 
800.00 61.589 351.935 314.016 — 155.853 610) 65) — 437.401 -187.508 —210.092 13.718 
900.00 61.761 359.200 318.641 — 149.685 36.503 — 472.965 -188.014 — 212.886 12.356 
1000.00 61.924 365.715 323.028 — 143.501 42.687 —509.216 -—188.627 —215.617 11.263 
1100.00 62.096 371.625 327.181 — 137.300 48.888 —546.087 -189.351 — 218.282 10.365 
1200.00 62.290 377.036 331.114 — 131.081 55.107 —583.524 -193.898 — 220.655 9.605 
1300.00 62.512 382.031 334.841 — 124.841 61.347 —621.481 -194.300 — 222.868 8.955 
1400.00 62.764 386.672 338.379 —118.577 67.611 —659.919 -194.728 — 225.050 8.397 
1500.00 63.049 391.012 341.745 — 112.287 73.901 —698.805 -195.190 — 227.200 7.912 
1600.00 63.366 395.091 344.953 — 105.966 80.222 —738.112 -195.692 — 229.318 7.486 
1700.00 63.716 398.943 348.016 —99.613 86.575 -777.816 -196.242 — 231.403 7.110 
1800.00 64.095 402.596 350.948 —93.222 92.966 —817.894 -196.848 — 233.454 6.775 
1900.00 64.503 406.072 353.758 — 86.793 99.395 —858.329 -197.516 — 235.470 6.474 
2000.00 64.938 409.391 356.458 -—80.321 105.867 —899.103 -198.256 — 237.448 6.202 
References 
Phase ads Cy 
GAS Jal Jat 
197.582 ZIRCONIUM TRICHLORIDE ZrCl3 
Phase al Cy S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) Ph kJ / mol ] [ - 
SOL 298.15 96.195 145.603 145.603 -—714.209 0.000 -—757.621 -714.209 — 646.248 113.220 
300.00 96.307 146.199 145.605 -—714.031 0.178 —757.891 -714.172 — 645.827 112.448 
400.00 100.706 174.570 149.443 -704.159 10.050 —773.986 -—712.060 —623.359 81.402 
500.00 103.467 197.356 156.822 - 693.942 20.267 -—792.620 -709.824 —601.441 62.832 
600.00 105.583 216.413 165.208 — 683.486 30.723 —813.334 -707.512 —579.980 50.492 
700.00 107.393 232.828 Wee -—672.836 41.373 —835.815 -705.142 —558.911 41.706 
800.00 109.040 247.277 182.032 —662.013 52.196 —859.834 -702.727 —538.185 35.140 
900.00 110.592 260.210 190.012 —651.031 63.178 —885.220 -700.281 —517.764 30.050 
1000.00 112.086 271.940 197.627 — 639.896 74.313 —911.836 -697.815 — 497.617 25.993 
1045.90 112.758 276.985 201.000 — 634.736 79.473 —924.435 -696.678 — 488.453 24.394 
References 
Phase Ads Cp Remarks 
SOL Jat Jat Jal NSPT= 1045.9 


1718 


ZrCl3[g] ZIRCONIUM TRICHLORIDE (GAS) 197.582 
Phase W C, S) —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K ] J/(K mol) Mt kJ / mol ] [ - 
GAS 298.15 76.031 339.013 339.013 —524.255 0.000 —625.332 -—524.255 —513.960 90.044 
300.00 76.101 339.484 339.015 —524.114 0.141 —625.959 -—524.255 —513.896 89.477 
400.00 79.328 361.846 342.042 —516.333 7.922 —661.072 -—524.235 —510.444 66.657 
500.00 81.577 379.804 347.857 — 508.282 15.973 —698.183 -—524.164 —507.004 52.966 
600.00 83.185 394.827 354.467 —500.039 24.216 —736.935 -—524.065 — 503.581 43.841 
700.00 84.375 407.744 Sola —491.658 32.597 -777.079 -—523.965 —500.175 37.324 
800.00 85.274 419.072 367.720 — 483.174 41.081 —818.431 -523.888 — 496.782 32.437 
900.00 85.955 429.157 373.997 — 474.611 49.644 -—860.852 -—523.861 — 493.396 28.636 
1000.00 86.469 438.241 379.974 — 465.988 58.267 —904.229 -—523.907 — 490.010 25.595 
1100.00 86.849 446.501 385.652 — 457.321 66.934 -—948.473 -524.042 — 486.614 23.107 
1200.00 87.121 454.070 391.043 — 448.622 HOSS -—993.507 -527.990 — 482.980 21.024 
1300.00 87.305 461.052 396.163 — 439.900 84.355 -1039.267  -—527.797 — 479.238 19.256 
1400.00 87.420 467.526 401.032 — 431.163 93.092  -1085.700 -527.642 — 475.508 17.741 
1500.00 87.480 473.560 405.668 —422.418 101.837 -1132.758 -527.543 —471.788 16.429 
1600.00 87.501 479.206 410.090 -413.669 110.586 -1180.399 -527.515 -— 468.073 15.281 
1700.00 87.496 484.511 414.313 -404.919 119.336  -1228.588 -527.570 — 464.356 14.268 
1800.00 87.478 489.512 418.353 -—396.170 128.085  -1277.291 -—527.723 — 460.634 13.367 
1900.00 87.459 494.241 422.224 -—387.423 136.832 -1326.481 -527.983 — 456.900 12.561 
2000.00 87.452 498.727 425.938 —378.678 145.577 -—1376.131  -528.362 — 453.150 ip tkets: 
References 
Phase H/S Cy 
GAS Jat Jal 
ZrCl4 ZIRCONIUM TETRACHLORIDE 233.035 
Phase T C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K ] J/(K mol) I kJ / mol ] [ - 
SOL 298.15 119.771 181.418 181.418 —979.809 0.000 -—1033.899 -979.809 — 889.266 155.796 
300.00 119.913 182.160 181.420 —979.587 0.222 -1034.235 -979.760 — 888.704 154.737 
400.00 125.394 217.491 186.201 —967.293 12.516 -1054.289 -976.959 — 858.768 112.144 
500.00 128.691 245.849 195.388 —954.578 25.231 -1077.503 -974.011 — 829.560 86.664 
600.00 131.128 269.536 205.826 —941.582 38.227 -1103.304 -970.977 — 800.953 69.729 
700.00 133.159 289.906 216.416 — 928.366 51.4438 -1131.300 -967.879 —772.860 57.672 
710.00 133.348 291.796 217.464 — 927.033 52.776  -1134.209 -967.566 -—770.076 56.654 
References 
Phase H/S C, Remarks 
SOL Jat Jat Jat NSPI=5 COS MP = a 70ee E=— 50m kd 


] 


] 


233.035 


Phase 1 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ni 


GAS Jal 


Cy 


98.230 

98.333 
102.202 
104.185 
105.324 
106.034 
106.505 
106.831 
107.067 
107.242 
107.375 
107.479 
107.561 
107.628 
107.682 
107.728 
107.767 
107.800 
107.829 


Jal 


ZIRCONIUM TETRACHLORIDE (GAS) 


S 


J/(K mol) 


367.716 
368.324 
397.210 
420.250 
439.355 
455.648 
469.839 
482.404 
493.673 
503.886 
513.223 
521.822 
529.790 
537.213 
544.161 
550.691 
556.850 
562.677 
568.207 


~(G-H298)/T H H-H298 G 

I { kJ / mol 
367.716  -869.979 0.000 -979.613 
367.718  -869.797 0.182 980.294 
371.630  -859.747 10.232 -1018.631 
379.128 -849.418 20.561 -1059.543 
387.619  -838.938 31.041 -1102.551 
396.202 -828.367 41.612 -1147.321 
404.5389  -817.739 52.240 -1193.610 
412.506  -807.071 62.908 -1241.235 
420.069 -796.375 73.604 -1290.048 
427.232  -785.660 84.319 -1339.934 
434.014 -774.928 95.051 -1390.796 
440.442 -764.186 105.793 -1442.554 
446.543  -753.483 116.546 -1495.139 
452.343  -742.674 127.305 -1548.494 
457.867  —-731.908 138.071 -1602.566 
463.137 -721.138 148.841 -1657.312 
468.174  -710.363 159.616 -1712.692 
472.996  -699.585 170.394 -1768.671 
477.619  -688.803 181.176 -1825.218 


AHy AGy 
-—869.979 -—834.980 
—869.969  -—834.763 
—869.413  —-—823.110 
—868.850 —811.600 
—868.332 —800.199 
— 867.881 — 788.881 
—867.01'2) —777.621 
—867.244 —-—766.402 
—50/,086) 9 —Voo.20i, 
—867.049 -744.022 
—870.848 -732.613 
=8/0:020 Sale lO” 
— 870.241 —709.625 
—870.022 -—698.160 
—869.875 —686.708 
=869.812  —675.262 
—869.843  -663.818 
— 869.981 — 652.369 
—870.236 —640.910 


1719 


Z2rCl4{g] 


log Ky 
[ = 


146.285 
145.345 
107.487 
84.787 
69.664 
58.867 
50.773 
44.481 
39.448 
36.331 
31.890 
28.974 
26.476 
24.312 
22.419 
20.748 
19.263 
17.935 
16.739 


] 


1720 


ZrF{(g] 


Phase al 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase ni iS 


GAS Jal 


= 


Jat 


J/(K mol) 


242.781 
242.988 
252.844 
260.768 
267.412 
273.153 
278.228 
282.792 
286.953 
290.784 
294.339 
297.658 
300.772 
303.705 
306.476 
309.102 
311.596 
313.971 
316.237 
318.403 
320.476 
322.465 
324.376 
326.214 
327.984 
329.691 
331.340 
332.933 


ZIRCONIUM MONOFLUORIDE (GAS) 
S —(G—-H298)/T H H-H298 G 

ial kJ / mol 
242.781 82.843 0.000 10.458 
242.782 82.905 0.062 10.008 
244.115 86.335 3.492 — 14.803 
246.679 89.887 7.044 — 40.497 
249.596 93.533 10.690 — 66.914 
252.560 97.258 14.415 — 93.949 
255.458 OT OCOMNS:2 1s cileoce 
258.245 104.935 22.092 -149.578 
260.9114 108.885 26.042 -—-178.068 
263.455 11121905 30/062—  =206.957/ 
265.882 116.991 34148  -236.216 
268.200 WAS CLAY Ao e yf ssl 7/ 
270.417 125.340 42.497 -—295.740 
272.539 129.591 46.748  -325.966 
274.574 133.885 51.042 -356.476 
276.529 138.217 55.374  —387.256 
278.408 142.581 59.738  —-—418.292 
280.218 146.974 64.131 — 449.571 
281.963 151.391 68548 -—481.083 
283.647 155:830° 72.987 —512.815 
285.274 160.288 77.445 -—544.760 
286.848 164.763 81.920 -576.908 
288.372 169.252 86409 -609.250 
289.849 173.754 90.911 — 641.781 
291.282 178.267 95.424 —-674.491 
292.673 182.791 > (99:948-5— 707-375 
294.025 187.324 104.481 — 740.427 
295.339 191.864 109.021 -773.641 
296.618 196.412 113.569 -807.012 


334.475 


AH; AG; 

82.843 52.278 
82.829 52.089 
82.093 41.953 
81.339 32.004 
80.557 22.210 
79.742 12.550 
78.890 3.009 
77.994 — 6.423 
77.048 =15.753 
76.044 — 24.985 
71.263 - 33.901 
70.668 — 42.640 
70.078 —51.334 
69.478 =50, 900 
68.850 — 68.596 
68.180 —77.166 
67.452 — 85.695 
66.653 — 94.182 
65.767 | —102.625 
64.782 —111.020 
42.361 — 118.621 
40.722 -125.902 
39.093 13oen lin 
37.474  —140.253 
35.862 -147.330 
34.256  -154.346 
32.655 —161.302 
31.059  -—168.201 
29.466 -—175.044 


110.222 


log K; 
[ se 


=9:159 
0.062 
—5.478 
- 3.343 
— 1.934 
- 0.936 
010 
0.373 
0.823 
1.186 
1.476 
1.713 
NS 
2.089 
2.239 
2.371 
2.487 
2.589 
2.680 
2.761 
2.816 
2.859 
Zool 
2.930 
2.960 
2.986 
3.009 
3.030 
3.048 


] 


1291221 


Phase aly 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1175.00 


LIQ 1175.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2527.00 


References 


Phase nfs 


SOL Jat 
LIQ Jat 


(= 


Cy 


65.949 
66.024 
69.849 
73.228 
76.162 
78.651 
80.663 
82.440 
83.985 
85.296 
86.127 


100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 
100.416 


Cp 


Jat 
Jal 


ZIRCONIUM DIFLUORIDE 


S  -(G+H298)/T H 


J/(K mol) 


75.312 

75.720 

95.249 
111.206 
124.823 
136.756 
147.393 
156.998 
165.766 
173.834 
179.488 

32.048 
211.536 
213.650 
221.687 
229.129 
236.057 
242.538 
248.625 
254.365 
259.794 
264.945 
269.844 
274.516 
278.979 
283.253 
287.352 
288.431 


Remarks 


Jat 


H—-H298 


G 


) [ 


Woe  —CeyZscrA0 
75.313 —962.198 
ie 0ee= obo Oil 
83.052 —-—948.243 
88.906 -—940.770 
OA 9 OM 33.020 
OO SiSse = 9251058 
106.532 -916.901 
112.024 -908.577 
117.281 ao OORI In 
121.073 -893.682 
37.656 

121.073 -856.026 
1222030 303:51110 
130.268 -843.474 
137.067 -833.433 
143.438 -823.391 
149.431 — 813.349 
155.089 -803.308 
160.446  -—793.266 
165.534  -783.225 
170.376 -—773.183 
174.997  -763.141 
179.416  —753.100 
183.648 —743.058 
187.710  —733.017 
191.614 —/22.975 
192.643 -720.264 


BPT= 2527., L= 288.7 


0.000 

0.122 

6.919 
14.077 
21.550 
29.295 
37.262 
45.419 
53.743 
62.209 
68.638 


106.294 
108.804 
118.846 
128.887 
138.929 
148.971 
tog 02 
169.054 
179.095 
189.137 
WSEAS, 
209.220 
219.262 
229.303 
239.345 
242.056 


kJ 


kJ / mol 


— 984.774 

— 984.914 

—993.500 
— 1003.846 
—1015.664 
—1028.755 
—1042.972 
—1058.199 
—1074.344 
— 1091.329 
—1104.581 


—1104.581 
—1109.896 
—1131.668 
—1154.213 
—1177.477 
—1201.410 
= WAZA SV 
= I2oilini23 
— 1276.834 
— 1303.073 
— 1329.814 
— 1357.034 
—1384.711 
—1412.824 
— 1441.355 
—1449.129 


AH; AG; 
al 
=9b2:320" (»—9i2. 722 
-962.303 -912.414 
=961.278°  —895.935 
-960.109 -879.732 
-958.799 -863.778 
- 957.371 — 848.052 
-955.859  -832.537 
—954.297 -817.216 
-952.710  -802.069 
Jollee 9 =187.082 
-953.778  —-775.799 
=916.122 98—7/o.799 
=9I0:20F = = Tifenbee 
—911.880 -761.092 
-908.462 -749.623 
-—905.161 -738.393 
=901,936 .=727-381 
=898:./97--="= 716:568 
—895.754 --705.937 
-—892.816 -695.472 
—889.993 -685.159 
-887.297  -674.984 
-906.059 -664.189 
— 904.061 — 653.240 
— 902.071 — 642.377 
-900.089 -631.598 
=899:555' =— 628-701 


1721 


ZrF2 


log K; 
fobs 


159.905 
158.865 
116.997 
91.905 
ARSE, 
63.282 
54.359 
47.430 
41.896 
37.375 
34.488 


34.488 
33.640 
30.581 
27.969 
25.713 
23.747 
22.017 
20.486 
19.120 
17.895 
16.789 
15.770 
14.836 
13.981 
13.197 
12.996 


] 


Wie 


ZrF2(g] ZIRCONIUM DIFLUORIDE (GAS) 129,221 

Phase HT) C, S —(G—-H298)/T H H-H298 G AH; AG; log K; 
[K] Ii) ‘aa kJ / mol ] = 

GAS 298.15 48.656 283.366 283.366 —558.146 0.000 —642.632 -558.146 —570.580 99.963 
300.00 48.730 283.667 283.367 — 558.056 0.090 —643.156 -—558.161 —570.657 99.360 
400.00 52.016 298.173 285.322 — 553.006 5.140 —672.275 -—558.883 —574.710 75.049 
500.00 53.977 310.010 289.113 —547.697 10.449 —702.703 -559.563 — 578.588 60.445 
600.00 55 aay 319.964 293.448 — 542.236 15.910 —734.215 -—560.266 — 582.328 50.696 
700.00 55.885 328.524 297.861 — 536.682 21.464 —766.649 -561.028 —585.946 43.724 
800.00 56.389 336.021 302.172 —531.067 27.079 —799.884 -561.868 —589.449 38.487 
900.00 56.767 342.685 306.311 —525.409 SVRTC! —833.825 -562.805 — 592.842 34.408 
1000.00 57.081 348.683 310.253 —519.716 38.430 —868.399 -563.849 —596.124 312138 
1100.00 57.368 354.137 313.998 —513.993 44.153 -903.544 -565.004 —599.297 28.458 
1200.00 57.650 359.141 317.554 — 508.243 49.903 -—939.211 -—569.984 —602.138 26.210 
1300.00 57.941 363.766 320.933 -—502.463 55.683 -—975.360 -—570.819 — 604.783 24.300 
1400.00 58.249 368.072 324.149 — 496.654 61.492 -1011.954 -571.683 — 607.364 22.661 
1500.00 58.579 372.101 SEL PA —490.813 67.333  -1048.965 -572.583 — 609.881 21.238 
1600.00 58.933 375.893 330.138 — 484.937 73.209 -1086.366 -573.524 — 612.337 19.991 
1700.00 59.313 379.477 332.936 — 479.025 79.121 -1124.136 -574.514 — 614.733 18.888 
1800.00 59.718 382.879 335.616 -— 473.074 85.072 -1162.256 -575.561 —617.069 17.907 
1900.00 60.147 386.119 338.190 — 467.081 91.065 -1200.707 -576.672 — 619.345 17.027 
2000.00 60.600 389.216 340.664 -— 461.043 97.103  -1239.475 -577.854 — 621.561 16.234 

References 

Phase al § Cy 

GAS Jat Jal 

ZrF3 ZIRCONIUM TRIFLUORIDE 148.219 

Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ J/(K mol) ‘ial kJ / mol ] [ - 

SOL 298.15 83.684 87.864 87.864  -1401.640 0.000 -1427.837 -—1401.640  -—1325.553 232.231 
300.00 83.923 88.382 87.866  -1401.485 0.155 -1428.000 -1401.619 -1325.081 230.717 
400.00 92.660 113.882 91.283 -1392.600 9.040 -1438.153 -1400.114  -1299.780 169.734 
500.00 97.227 135.094 97.986 -1383.086 18.554 -1450.633 -1398.269 -1274.906 133.188 
600.00 100.152 153.095 105.709 -1373.208 28.4382 -1465.065 -1396.292 -1250.417 108.859 
700.00 102.301 168.702 113.618 -1363.081 38.559 -1481.172 -—1394.255 -1226.266 91.505 
800.00 104.038 182.479 121.381 -1352.762 48.878 -1498.745 -1392.195 -—1202.407 78.509 
900.00 105.534 194.821 128.867 -1342.281 59.359 -1517.621 -1390.134 -1178.808 68.416 
1000.00 106.881 206.011 136.031 -1331.660 69.980 -1537.671 -—1388.088 —-1155.437 60.354 
1100.00 108.131 216.257 142.865 -1320.908 80.732 -1558.791 -1386.068 -1132.270 53.767 
1200.00 109.314 PAS TANT 149.380  -1310.036 91.604 -1580.896 -1387.790 -1109.064 48.276 
1300.00 110.450 234.512 155.594 -1299.047 102.593 -1603.913 -1385.290 -1085.938 43.634 
1400.00 Wee 242.738 161.528 -1287.947 113.693 -1627.780 -—1382.744 -1063.006 39.661 
1500.00 112.630 250.471 167.203 -1276.737 124.903 -1652.444 -—1380.164 -1040.257 36.225 

References 

Phase ial #S Cy Remarks 

SOL Jal Jat Ja2 DEC. 4ZrF3 = 3ZrF4 + Zr at T NSPT= 1468. 


] 


148.219 


Phase W 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase nS 


GAS Jal 


——=——= 


Jat 


ZIRCONIUM TRIFLUORIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) | Il kJ / mol 
305.541 305.541 -1105.413 0.000 -1196.510 
305.961 305.543 -1105.287 0.126 -1197.076 
326.341 308.282 -1098.190 7.223  -1228.726 
343.224 313.631 -1090.616 14.797 -1262.228 
357.614 319.792  -1082.720 22693 -1297.288 
370.130 326.108 -1074.598 30.815 -1333.689 
381.189 332.316 -1066.314 39.099 -1371.266 
391.086 338.306 -1057.910 47.503 -1409.888 
400.034 344.038 -1049.417 55.996 -1449.451 
408.192 349.505 -1040.857 64.556 -—1489.869 
415.684 354.712 -1032.247 73.166 -1531.068 
422.604 359.672 -1023.601 81.812 -1572.986 
429.030 364399 -1014.930 90.483 -1615.572 
435.024 368.910 -1006.242 99.171 -1658.778 
440.638 373.219  -997.543 107.870 -1702.564 
445.916 377.342 -988.837 116.576 -1746.894 
450.894 381.291 -—980.128 125.285 -1791.737 
455.604 385.080 -971.417 133.996 -1837.064 
460.073 388.719  -962.704 142.709 -1882.850 


AH; AG; 
—1105.413 -1094.226 
—1105.421 -1094.157 
-—1105.703 -1090.353 
—1105.799 -1086.501 
—1105.803 -1082.640 
-—1105.773 -1078.782 
-—1105.747 -1074.928 
-—1105.763 -1071.076 
—1105.846 -1067.218 
—1106.017 -—1063.347 
aul OOO 2a 059t235 
—1109.844 -1055.011 
= 11099728 — 10505798 
-—1109.669 -1046.591 
—1109.681 -1042.386 
=11095779'  —1038:178 
—1109.974 -1033.961 
=1110.278 —1029:730 
-—1110.700 -—1025.480 


1723 


ZrF3(g] 


log Ky 
[ = 


191.704 
190.510 
142.385 
113.506 
94.252 
80.500 
70.186 
62.164 
55.746 
50.494 
46.107 
42.391 
39.206 
36.446 
34.030 
31.899 
30.005 
28.309 
26.783 


] 
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ZrF4 


Phase T 


PSS) a ese 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
723.00 


SOL-B 723.00 
800.00 

900.00 

1000.00 

1100.00 

1200.00 

1205.00 


References 


Phase A i S 


SOL-A Jat 
SOL-B u 


Cp 


103.426 
103.699 
1113/9265 
119.654 
123.614 
126.738 
127.385 


127.385 
129.416 
131.836 
134.095 
136.248 
138.330 
138.433 


ZIRCONIUM TETRAFLUORIDE 


S —(G-H298)/T H H—-H298 G 
J/(K mol) i) {I kJ / mol 


104.700 104.700 -1911.251 0.000 -1942.467 
105.341 104.702 -1911.059 0.192 -1942.662 
136.746 108.915 -1900.118 11.133 -1954.817 
162.831 117.165 -1888.418 22.833 -—1969.834 
185.015 126.671 -1876.245 35.006 -—1987.254 
204.312 136.414 -1863.722 47.529 -2006.741 
208.420 138.640 -1860.800 50.451 -2011.487 
0.000 0.000 
208.420 138.640 -1860.800 50.451 -2011.487 
221.414 145.990 -1850.912 60.339 -—2028.043 
236.799 155.239 -1837.848 73.403 -2050.966 
250.807 164.106 -1824.550 86.701 -2075.357 
263.689 N2OSileee— Ol hOS2 a O02 GAN OEO90 
275.634 180.677 -1797.303 113.948 -2128.064 
276.209 181.072 -1796.611 114640 —-2129.443 


Remarks 
Jat NPIA=B)) = 723: 
Jal MPT= _1205,, L= 64.22 kJ / NSPT= 1179. 


AH; AG; 
=1911.251  =1809.952 
-—1911.222 -1809.324 
—1909.268 -1775.635 
—1906.918 -1742.493 
-—1904.382 -—1709.844 
-—1901.726 -1677.630 
=1901.101 —1670.277 
—1901.101 -1670.277 
-—1898.977 -1645.803 
—1896.156 -1614.325 
-—1893.275 —1583.164 
—1890.341 -1552.295 
—1891.070 -1521.473 
090,690 ml lg oo 


167.218 


log K; 
[anes al 


317.096 
315.031 
231.874 
182.037 
148.855 
125.186 
120.673 


120.673 
107.460 
93.693 
82.696 
73.712 
66.228 
65.886 


167.218 


Phase Vy 


Gi ees [See 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase ial Pas) 


GAS Jat 


Cp 


87.392 

87.558 

94.568 

O8T7al9 
101.274 
102.935 
104.067 
104.870 
105.457 
105.899 
106.239 
106.506 
106.719 
106.891 
107.033 
107.151 
107.251 
107.336 
107.410 


Jal 


ZIRCONIUM TETRAFLUORIDE (GAS) 


S 


J /(K mol) 


319.349 
319.890 
346.126 
367.713 
385.955 
401.700 
415.524 
427.830 
438.911 
448.984 
458.213 
466.728 
474.629 
481.998 
488.901 
495.394 
501.521 
507.322 
512.830 


—(G—-H298)/T H H-H298 G 

ia kJ / mol 
319.349 -1673.600 0.000 -1768.814 
319.350 -1673.438 0.162 -1769.405 
322.880 -1664.302 9.298  -1802.752 
329.752  -1654.620 18.980 -1838.476 
337.639 -1644.610 28.990 -1876.183 
345.692 -1634.394 39.206 -1915.584 
353.574 -1624.041 49.559 -1956.460 
361.154 -1613.592 60.008 -1998.639 
368.385 -1603.074 70.526 -2041.985 
375.261 -—1592.505 81.095 -—2086.387 
381.795 -—1581.897 91.703  -2131.753 
388.005 -1571.260 102.340 -2178.006 
393.913 -1560.598 113.002 -2225.079 
399.543 -1549.917 123.683  -2272.914 
404.914 -1539.221 134.379  -2321.463 
410.047 -1528.512 145.088  -2370.681 
414.961 -1517.791 155.809 -—2420.529 
419.670 -1507.062 166.538  -2470.974 
424192 -1496.324 177.276 -2521.984 


AH AG; 
-—1673.600 -1636.298 
-1673.601 -1636.067 
-1673.451 -1623.570 
—1673.120 -—1611.136 
—1672.748 —1598.774 
—1672.398 -—1586.473 
—1672.106 -1574.219 
— 16/1, 900) oOo 
= 1671-299" — 15499792 
—1671.814 -—1537.591 
—1675:665, == 1525: 1163 
=1679.389, —1512:682 
-1675.164 -—1500.121 
-—1675.000 -—1487.624 
—1674.911 -1475.136 
-1674.905 -1462.651 
-—1674.996 -—1450.163 
-—1675.193 -1437.667 
—1675.507 -1425.158 


125 


ZrF4[g] 


log Ky 
[ £2 


286.673 
284.865 
212.016 
168.314 
139.186 
118.384 
102.786 
90.656 
80.953 
73.014 
66.389 
60.778 
55.970 
51.804 
48.158 
44.942 
42.083 
39.524 
37.221 


| 


1726 


ZrH{(g] 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2273.00 


References 
Phase Aes 


GAS Jal 


—— 


Jat 


J/(K mol) 


216.163 
216.346 
225.075 
232.127 
238.066 
243.213 
247.768 
251.861 
255.582 
258.996 
262.151 
265.086 
267.827 
270.398 
272.818 
275.101 
277.260 
279.306 
281.248 
283.092 
284.847 


ZIRCONIUM HYDRIDE (GAS) 


S —(G—-H298)/T H H-H298 G 

kJ / mol 
216.163 516.306 0.000 451.857 
216.163 516.361 0.055 451.457 
217.344 519.399 3.093 429.369 
219.617 522.561 6.255 406.497 
222.210 525.820 9.514 382.980 
224.851 529.160 12.854 358.911 
227.436 532.572 16.266 334.357 
229.926 536.047 19.741 309.372 
232.309 539.579 23.273 283.997 
234.582 543.162 26.856 258.266 
236.749 546.789 30.483 232.207 
238.818 550.454 34.148 205.843 
240.793 554.153 37.847 179.196 
242.682 557.880 41.574 152.284 
244.490 561.630 45.324 125.122 
246.224 565.396 49.090 97.725 
247.889 569.174 52.868 70.106 
249.489 572.958 56.652 42.276 
251.029 576.743 60.437 14.248 
252.512 580.524 64.218 — 13.970 
253.943 584.295 67.989 — 42.368 
254.955 587.039 70.733 — 63.207 


286.074 


AH; AG; 
516.306 482.927 
516.287 482.720 
515.313 471.679 
514.389 460.879 
513.492 450.261 
512.598 439.793 
511.683 429.455 
510.724 419.233 
509.698 409.122 
508.590 399.117 
503.676 389.439 
502.913 379.950 
502.119 370.521 
501.278 361.150 
500.375 351.837 
499.394 342.583 
498.319 333.389 
497.136 324.258 
495.829 315.193 
494.384 306.196 
471.463 298.017 
469.873 292.288 


218.128 


Phase alt 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2273.00 


References 
Phase H/S 


GAS Jal 


——————— 


Jat 


ZIRCONIUM MONOIODIDE (GAS) 


S  -(G-H298)/T H H-H298 G 
J /(K mol) te kJ / mol 
275.709 275.710 591.199 0.000 508.996 
275.938 275.710 591.267 0.068 508.486 
286.624 277.164 594.983 3.784 480.333 
294.985 279.922 598.730 7.531 451.238 
301.853 283.022 602.498 11.299 421.386 
307.685 286.139 606.281 15.082 390.901 
312.754 289.156 610.077. 18.878 —«- 359.874 
317.239 292.082 613.885 22.686 328.370 
321.263 294.757 617.705 26.506 + ~—«- 296.442 
324.913 297.336 621.534 30.335 264.130 
328.254 299.775 625.374 34.175  —- 231.469 
331.336 302.086 629.224 38.025 198.488 
334.196 304.278 633.083 41.884 = 165.209 
336.865 306.363 636.953 45.754 131.655 
339.368 308.348 640.831 49.632 97.842 
341.725 310.243 644.719 53.520 63.786 
343.953 312.054 648.617 57.418 29.501 
346.065 313.789 652.524 61.325 5.001 
348.074 315.454 656.440 65.241  -39.708 
349.989 317.053 660.365 69.166 -74.612 
351.820 318.592 664.300 73.101 -109.704 
353.107 319.680 667.178 75.979  -135.434 


AH; AG, 
SHI 537.899 
591.170 537.568 
581.507 520.223 
558.533 507.138 
557.734 496.933 
556.870 486.867 
555.930 476.929 
554.901 467.115 
553.770 457.421 
552.531 447.845 
547.468 438.608 
546.546 429.574 
545.587 420.612 
544.583 411.719 
543.522 402.896 
542.393 394.141 
541.186 385.455 
539.890 376.838 
538.494 368.292 
536.989 359.819 
514.039 352.165 
512.452 346.820 


1728 


Zrl2 ZIRCONIUM DIIODIDE 345.033 

Phase Af C, S) —(G-H298)/T H H—-H298 G AH; AG; log K; 
[K] J/(K mol) IL kJ / mol [ - 

SOL 298.15 94.138 150.206 150.206 -—259.408 0.000 -304.192 -259.408 -—257.975 45.196 
300.00 94.156 150.788 150.207. 39 -—259.234 0.174 -304.470 -259.381 — 257.966 44.916 
400.00 95.030 177.998 153.911 — 249.773 9.635 -320.973 -274.119  -257.140 33.579 
500.00 95.832 199.290 160.934  -240.230 19.178 -339.875 -315.394 -248.963 26.009 
600.00 96.628 216.832 168.831 —230.607 28.801 —300;/07  —sili22i3 —2ooiio 20.544 
700.00 97.439 231.788 176.783 -220.904 38.504 -383.156 -309.039  -223.521 16.679 

35.863 25.104 

LIQ 700.00 97.439 267.651 176.783 —195.800 63.608 -—383.156 —-—283.935 —223.521 16.679 
800.00 106.166 281.232 188.997 -185.620 73.788  -—410.605 -280.376  -215.124 14.046 
900.00 114.882 294.240 199.972 -174.567 84.841 —439;383 ~—276.052 —  —207.219 12.027 
1000.00 123.593 306.795 210.030 -162.643 96.765  -469.438 -270.971 — 199.836 10.438 
1100.00 132.299 318.983 219.384  -149.849 109.559  -500.730 -265.143 =1/SZSR, 9.165 
1200.00 141.003 330.868 228.181 86.184 123.2245 5331225 9 =262:281 — 186.503 8.118 
1298.00 149.531 342.267 236.365 -121.947 137.461 —566.210 -254.587  -180.615 7.268 

References 

Phase H/S Cy Remarks 

SOL Jat Jat 

LIQ Jat Jal Jal BPT= 1298., L= 113. kJ 
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345.033 ZIRCONIUM DIIODIDE (GAS) Zrl2[g] 
Phase ali C, S —(G—-H298)/T H H-H298 G AH; AG; log Ky 
[K] [ —— UN Taatol) i kJ / mol [ - 
GAS 298.15 57.243 344.871 344.871 — 66.944 0.000 -169.767 -66.944  -123.551 21.646 
300.00 57.255 345.225 344.872 — 66.838 0.106 -170.406 -66.986  -123.902 21.573 
400.00 57.666 361.761 347.124 — 61.089 5.855 --205.794 -85.435 -141.961 18.538 
500.00 Di COMMON 4. ODL 351.388 -55.312 11.6832 -242.638 -130.476 -151.726 15.851 
600.00 57.961 S85:21 0M oON ii -49.520 17.424 -280.647 -131.127 -155.916 13.574 
700.00 58.024 394.150 360.975 — 43.721 23:223 -319.626 -131.856 -159.991 11.939 
800.00 58.066 401.901 365.617 -37.916 29.028 -359.437 -132.673  -163.956 10.705 
900.00 58.094 408.742 370.036 -—32.108 34836  -399.976 -133.593 -167.812 9.740 
1000.00 58.115 414.864 374.218 -26.298 40.646 -441.162 -134626  -171.560 8.961 
1100.00 58.130 420.404 378.169 -20.485 46.459 -482.930 -135.779 -175.198 8.319 
1200.00 58.142 425.462 381.902 —14.672 52.272 -525.227 -140.769 -178.505 7.770 
1300.00 58.152 430.117 385.434 —8.857 58.087 -568.009 -141.631 — 181.615 7.297 
1400.00 58.160 434.427 388.782 —3.041 63.903  -611.289 -142.540 -184.657 6.890 
1500.00 58.166 438.439 391.960 2.775 69.719 -654.884 -143.507 -187.632 6.534 
1600.00 58.171 442.193 394.984 8.592 75.536 -698.918 -144543 -190.540 6.220 
1700.00 58.176 445.720 397.865 14.409 81.353  -—743.315 -145.659 -193.381 5.942 
1800.00 58.180 449.046 400.617 2022 eS ella —788.055 -146.864 -196.154 5.692 
1900.00 58.184 452.191 403.250 26.045 92.989 -833.118 -148.171 — 198.857 5.467 
2000.00 OCaG/ sme tO ONION 4 OS: M2 31.864 98.808 -878.488 -149.589 -201.489 5.262 
References 
Phase nS Cp 
GAS Jal Jat 
471.937 ZIRCONIUM TRIIODIDE 2rl3 
Phase iT) Cy S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] [ J/(K mol) Lei kJ / mol ] ee 
SOL 298.15 103.887 204.598 204.598 -—397.480 0.000 -458.481 -397.480 -394.950 69.194 
300.00 103.934 205.240 204.600 -—397.288 0.192  -458.860 -397.486 -394.935 68.764 
400.00 WSS B8ey.cee) 208.700 -386.801 10.679  -480.960 -422.016 -393.184 51.345 
500.00 106.339 259.049 216.490  -376.201 21.279 -505.725 —486.331 -—379.801 39.678 
600.00 106.754 278.477 225.250 -365.544 31.936 -532.630 -483.992 -358.716 31.229 
700.00 107.006 294.954 234.061 —354.855 42625  -—561.323 -481.713 -338.017 25.223 
800.00 107.171 309.254 242.586 -344.146 53.334 -591.549 -479.512 -317.641 20.740 
900.00 107.285 321.884 250.709 -333.422 64.058  -623.118 -477.407 -297.534 17.268 
970.00 107.345 329.922 256139 -325.910 71.570 -645.935 -475.998 -283.598 1o2u2 
References 
Phase H/S Cy Remarks 
SOL Jat Jat Jat NSPT= 970. 


] 


] 
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Zrl3[g] ZIRCONIUM TRIIODIDE (GAS) 471.937 
Phase T C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K ] = dl (Kime) [ kJ / mol [ - 
GAS 298.15 80.820 397.799 397.799 —221.752 0.000 —340.356 —-221.752 — 276.825 48.499 
300.00 80.849 398.299 397.800 — 221.602 0.150 —341.092 -221.800 —277.167 48.259 
400.00 81.843 421.714 400.986 - 213.461 8.291 —382.146 -248.676 — 294.371 38.441 
500.00 82.305 440.032 407.030 — 205.251 16.501 —425.267 -—315.382 — 299.343 CIEZLZ 
600.00 82.556 455.062 413.820 -197.007 24.745 —470.044 -315.455 — 296.130 25.780 
700.00 82.709 467.801 420.645 -188.743 33.009 —516.203 -315.601 — 292.898 21.856 
800.00 82.809 478.852 427.245 -180.467 41.285 —563.548 -315.833 — 289.640 18.912 
900.00 82.878 488.610 433.532 —172.182 49.570 —611.931 -316.166 — 286.347 16.619 
1000.00 82.928 497.344 439.484 —163.892 57.860 —661.236 -316.613 — 283.011 14.783 
1100.00 82.965 505.250 445.109 —155.597 66.155 -—711.372 -317.182 — 279.624 13.278 
1200.00 82.994 512.470 450.426 -—147.299 74.453 -—762.263 -321.588 — 275.959 12.012 
1300.00 83.017 519.114 455.458 —138.998 82.754 —813.847 -321.867 — 272.145 10.935 
1400.00 83.036 525.267 460.227 -—130.696 91.056 —866.070 -322.196 — 268.309 10.011 
1500.00 83.052 530.997 464.756 — 122.391 99.361 —918.886 -322.585 — 264.446 9.209 
1600.00 83.065 536.357 469.066 -—114.085 107.667 -—972.257 -323.045 — 260.556 8.506 
1700.00 83.076 541.393 473.173 —105.778 115.974  -1026.147 -323.587 — 256.634 7.885 
1800.00 83.086 546.142 477.097 -97.470 124.282 -1080.526 -324.222 — 252.678 Ucaxeke} 
1900.00 83.094 550.635 480.850 -—89.161 132.591 -1135.367 -324.960 — 248.683 6.837 
2000.00 83.102 554.897 484.447 —80.851 140.901 -1190.645 -325.811 — 244.647 6.390 
References 
Phase H/S Cy 
GAS Jat Jat 
Z2rl4 ZIRCONIUM TETRAIODIDE 598.842 
Phase T C, S —(G-H298)/T H H-H298 G AH; AG; log K; 
[K] J/(K mol) [ kJ / mol ] [ - 
SOL 298.15 127.798 260.287 260.287 — 488.691 0.000 —566.295 -488.691 — 485.451 85.049 
300.00 127.877 261.077 260.289 —488.455 0.236 -—566.778 -488.703 — 485.431 84.521 
400.00 131.014 298.338 265.348 —475.495 13.196 —594.830 -521.580 — 483.112 63.088 
500.00 133.019 327.801 274.994 —462.288 26.403 —626.188 -607.385 — 465.252 48.605 
600.00 134.579 352.195 285.886 -448.906 39.785 —660.223 -604.196 — 437.124 38.055 
700.00 135.928 373.044 296.884 —435.379 53.312 -—696.510 -600.961 — 409.534 30.560 
772.00 136.827 386.395 304.619 -425.560 63.131 —723.857 -—598.614 — 389.962 26.385 
References 
Phase af Cy Remarks 
SOL Jat Jat Jat NSPT= 705.6, MPT= 772. 


] 


] 


598.842 


Phase 


GAS 


T 
[K] 


298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 
1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 


Phase 


GAS 


H/S 


Jat 


C 


104.576 
104.619 
106.113 
106.807 
107.185 
107.415 
107.565 
107.670 
107.745 
107.802 
107.847 
107.882 
107.911 
107.935 
107.955 
107.972 
107.988 
108.001 
108.013 


Jat 


ZIRCONIUM TETRAIODIDE (GAS) 

S  ~(G-+H298)/T H H-H298 G 
J/(K mol) hit kJ / mol 
446.542 446.542 -362.334 0.000 -495.471 
447.189 446.544 -362.140 0.194  -496.297 
477.522 450.670 -351.593 10.741  -542.602 
501.283 458.502 -340.943 21.391  -591.585 
520.793 467.306  -330.242 32.092  -642.718 
587.334 476.159 -319.511 42.823  -695.645 
551.688 484.722  -308.762 53.572 -750.112 
564.364 492.881  -298.000 64.334  -805.927 
575.712 500.607 -287.229 75.105  -862.941 
585.984 507.909 -276.451 85.883  -921.033 
595.366 514.811  -265.669 96.665 -980.108 
604.000 521.344 -254.882 107.452 -1040.082 
611.996 527.537 -244.093 118.241 -1100.886 
619.442 533.419  ~233.300 129.034 -1162.463 
626.408 539.015  -222.506 139.828 -1224.759 
632.953 544.351 -211.709 150.625 -1287.730 
639.125 549.446  -200.911 161.423 -1351.337 
644.964 554.321  -190.112 172.222 -1415.544 
650.504 558.993  -179.311 183.023 -1480.320 


AH; AG; 
~362.334 -414.626 
~362.389  -414.951 
~397.678  -430.883 
~486.041  -430.649 
~485.533  -419.620 
-485.093  -408.670 
484.7307. —997aae 
-484.484  -386.924 
-484.344  -376.093 
-484.327  -365.269 
-~488.149  -354.221 
~487.846  -343.072 
~487.595  —331.946 
~487.407  -320.835 
~487.291  -309.734 
-487.260  -298.638 
-487.323  -287.542 
-487.493  -276.439 
-487.778  -265.324 


732 


ZrN 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3225.00 


LIQ 3225.00 
3300.00 
3400.00 
3500.00 


References 


Phase AS 


SOL Jal 
LIQ Ja 


Ku1,Jat 
Jal 


S 


J/(K mol) 


38.869 

39.120 

51.434 

61.691 

70.422 

78.018 

84.751 

90.806 

96.317 
101.384 
106.081 
110.464 
114.579 
118.463 
122.144 
125.646 
128.990 
132.193 
135.268 
138.229 
141.085 
143.846 
146.520 
149.114 
151.634 
154.086 
156.474 
158.803 
161.078 
163.301 
165.476 
166.013 

20.887 
186.900 
188.247 
189.996 
191.694 


ZIRCONIUM NITRIDE 


—~(G-H298)/T H H-H298 G 

kJ / mol 
38.869  -365.263 0.000 -376.852 
38.870  -365.188 0.075  -376.924 
40.521 -360.898 4.365 -381.471 
43.759  -356.297 8.966 -387.142 
47.493  -351.506 13.757 -393.759 
51.323  -346.576 18.687 401.189 
55.088 341.533 23.730  -409.334 
58,726 -336.391 28.872  -418.117 
62.214 -331.159 34.104 -427.477 
65.548 325.842 39.421  —-437.365 
68.732 -320.444 44.819 -447.741 
71.775 -314.968 50.295  -458.571 
74.687  -309.414 55.849  -469.825 
77.477  -303.785 61.478  -481.479 
80.155  -298.081 67.182  -493.511 
82.729  -292.303 72.960  -505.902 
85.207 -286.453 78.810  -518.635 
87.596  -280.529 84.734 -531.695 
89.903  -274.533 90.730  -545.069 
92.134 -268.465 96.798  -558.745 
94.295  -262.325 102.938  -572.712 
96.390  -256.114 109.149  -586.959 
98.423  -249.830 115.433  -601.478 
100.399  -243.476 121.787  -616.260 
102.321  -237.050 128.213 -631.298 
104.193  -230.554 134.709  -646.585 
106.018  -223.986 141.277 -662.113 
107.798  -217.347 147.916 -677.877 
109.536 -210.638 154.625  -693.872 
111.235  -203.857 161.406  -710.091 
112.896  -197.006 168.257 -726.531 
113.306  -195.282 169.981 -730.674 

67.362 
113.306  -127.920 237.343  -730.674 
114.994 -123.527 241.736 -744.742 
117.174 -117.670 247.593  -763.655 
119.279  -111.812 253.451  -782.740 


AH AG; 
—365.263 -336.699 
-365.262 -—336.522 
—364.989  -—326.973 
- 364.483  -317.525 
-363.875 —308.189 
—363.232 —298.959 
—362.593 -289.821 
=301.960") -—=280701 
—361.482 —271.767 
—360.935  —262:825 
-— 364.213 —253.704 
—363.302 —244.531 
-—362.376 -235.430 
—361.444 —226.395 
GO Oilman Rae 
-359.603 -208.506 
-—358.712 —199.644 
—357.854 —190.830 
—357.039 —182.061 
—300.c1f, = 179.331 
—376.900 -—163.890 
—376.689  —154.213 
-376.413 -144.545 
— 376.071 — 134.891 
sero) koh 0) 0X0 Mall 2097-20) 
—S/Da 60 eal OLO29 
-374.646 —106.026 
— 374.038 — 96.443 
— 373.362 — 86.882 
— 372.619 —77.344 
— 371.808 — 67.832 
SENN IIE — 65.458 
— 304.233 — 65.458 
- 304.372 —59.904 
— 304.561 —52.493 
- 304.752 — 45.076 


105.231 


log Ky 


107.223 


Phase T 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 


References 
Phase in As 


GAS Jal 


Jal 


ZIRCONIUM MONOXIDE (GAS) 


S  -(G-H298)/T 


J/(K mol) 


227.426 
227.617 
236.703 
244.091 
250.347 
255.818 
260.743 
265.288 
269.561 
273.630 
277.534 
281.288 
284.898 
288.360 
291.669 
294.822 
297.819 
300.660 
303.352 
305.900 
308.312 
SIO 
312.763 
314.820 


H H-H298 G 

Ih ll kJ / mol 
227.426 58.576 0.000 -9.231 
227.427 58.633 0.057 —9.652 
228.655 61.795 3.219 — 32.886 
231.026 65.109 6.533 —56.937 
233.738 68.542 9.966 — 81.667 
236.509 72.092 13.516 -106.980 
239.235 75.783 17.207 — 132.812 
241.880 79.643 21.067 — 159.116 
244.437 83.700 25.124 — 185.861 
246.907 87.971 29.395 — 213.022 
249.298 92.459 33.883 -—240.581 
251.615 97.151 38.575 — 268.523 
253.864 102.023 43.447 — 296.834 
256.049 107.042 48.466  -325.498 
258.173 112.170 53.594 — 354.501 
260.237 11737 58.795 —383.827 
262.242 122.613 64.037 — 413.460 
264.190 127.869 69.293 — 443.385 
266.082 AS Seni 74.541 — 473.587 
267.918 138.340 79.764 —504.051 
269.699 143.525 84.949 — 534.763 
271.428 148.664 90.088 —565.709 
273.106 eh 758 95.177 — 596.878 
274.734 158.792 100.216 — 628.258 


AH; AG; 

58.576 32.940 
58.559 32.781 
57.676 24.323 
56.836 16.082 
55.998 8.010 
59.155 0.079 
54.328 -—7.733 
53.538 — 15.442 
52.808 — 23.067 
52.153 — 30.622 
47.864 — 37.899 
47.896 — 45.047 
48.051 =—o2720iI 
48.286 —59.370 
48.553 — 66.556 
48.808 — 73.758 
49.006 —80.974 
49.112 —88.198 
49.091 — 95.425 
48.918 -102.647 
27.245  -109.112 
201285 ue llorzod 
25.264 -121.422 
ZA SZ N2ieoe 
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ZrO2 


Phase t 
[K] 


SOL-A 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1478.00 


SOL-B 1478.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
2950.00 


LIQ 2950.00 
3000.00 
3100.00 
3200.00 
3300.00 


References 


Phase mn tS 


SOL-A Jal 
SOL-B Jal 
LIQ Jal 


Cp 


56.052 
56.261 
63.848 
67.764 
70.235 
72.025 
73.450 
74.664 
75.747 
76.744 
77.683 
78.580 
79.448 
80.109 


74.475 
74.475 
74.475 
74.475 
74.475 
74.475 
74.475 
74.475 
74.475 
74.475 
74.475 
74.475 
74.475 
74.475 
74.475 
74.475 
74.475 


87.864 
87.864 
87.864 
87.864 
87.864 


Cp 


Jal 
Jal 
Jat 


S 


J/(K mol) 


50.359 
50.706 
68.071 
82.778 
95.366 
106.333 
116.047 
124.770 
132.693 
139.960 
146.678 
152.932 
158.787 
163.113 
4.020 
167.132 
168.233 
173.039 
177.554 
181.8114 
185.838 
189.658 
193.291 
196.756 
200.067 
203.236 
206.276 
209.197 
212.008 
214.717 
217.330 
218.603 
29.501 
248.104 
249.581 
252.462 
205:251 
20-950 


Remarks 


Jat 


ZIRCONIUM DIOXIDE 


BPT= 4544., L= 624.3 kJ 


—(G-H298)/T H H-H298 G 

ei kJ / mol 
50.359 -1097.463 0.000 -1112.477 
50.360 -1097.359 0.104 -1112.571 
52.676 -1091.305 6.158 -1118.533 
57.266 -1084.707 12.756 -1126.096 
62.592 -1077.799 19.664 -1135.018 
68.075 -1070.682 26.781 -1145.115 
73.475 -1063.406 34.057 -1156.243 
78.698 -1055.999 41.464 -1168.292 
83.708 -1048.477 48.986 -1181.171 
88.496 -1040.852 56.611 -1194.808 
93.068 -1033.131 64.332 -1209.144 
97.435 -1025.317 72.146 -1224.129 
101.610 -1017.415 80.048 -1239.718 
104.743 -1011.193 86.270 -1252.273 

5.941 
104.743 -1005.252 92.211 -1252.273 
105.666 -1003.613 93.850 -1255.962 
109.728  -996.166 101.297 -1273.028 
113.587  -988.718 108.745 -1290.560 
117.260 981.271 116.192 -1308.530 
120.764 -973.823 123.640 -1326.915 
124.114  -966.376 131.087 -1345.691 
127.322  -958.928 138.535 -1364.840 
130.400 -951.481 145.982 -1384.344 
133.358  -944,033 153.430 -1404.186 
136.204  -936.585 160.878 -1424.352 
138.946 -929.138 168.325 -1444.829 
141.593  -921.690 175.773 -1465.604 
144.149 -914.243 183.220 -1486.665 
146.621  -906.795 190.668 -1508.002 
149.014 -899.348 198.115 -1529.605 
150.183  -895.624 201.839 -1540.503 
87.027 

150.183  -808.597 288.866 -1540.503 
151.828  -804.204 293.259 -1552.946 
155.028  -795.418 302.045 -1578.049 
158.116  -786.631 310.832 -1603.435 
161.101 -777.845 319.618 -1629.096 


AH AG; 
-—1097.463 -1039.724 
-—1097.460 -1039.366 
-1096.937 -1020.063 
-1096.022 -1000.946 
-1094.965 -982.029 
-1093.868  -963.293 
-1092.779 -944.714 
-1091.725 -926.269 
—1090.721 -— 907.940 
=1089:;777 » —8895708 
—1092.606 -871.337 
—1091.244 —852.953 
—1089.866 -—834.675 
-—1088.788 -—820.487 
—1082.847 -—820.487 
—1082.669 -816.583 
= NOSISilommee = 199:009 
=1081;260° | .—781:198 
-—1080.714 -—763.564 
-—1080.287 -—745.957 
SNOW SEE STASIS 
SOS, =71A\07/8 
~1101.144  —692.475 
SON AN — 673.886 
—1102.301 — 655.273 
-—1102.912  -636.634 
—1103.545 —-617.970 
=a lO 4SIOCR 099.202 
—1104.873 -—580.569 
OS: 56/5 ee OolkLsee 
—1105.921 — 552.454 
-—1018.894 -—552.454 
—1018.584  -—544.551 
=1017.977  —528.760 
=1017:388 ~ =512.988 
-1016.817 -—497.234 


123.223 


log Kg 
ee 


182.155 
180.970 
133.207 
104.568 
85.493 
71.882 
61.683 
53.759 
47.426 
42.249 
37.928 
34.272 
31.142 
28.997 


28.997 
28.436 
26.080 
24.003 
22.158 
20.508 
19.023 
17.680 
16.441 
15.304 
14.262 
13.302 
12.415 
11.594 
10.831 
10.120 

9.782 


9.782 
9.481 
8.910 
8.374 
7.871 


123.223 


Phase i 


Sie 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 
3100.00 
3200.00 
3300.00 
3400.00 
3500.00 


References 
Phase nes 


GAS Jal 


Jat 


ZIRCONIUM DIOXIDE (GAS) 


S —(G-H298)/T H H-H298 G 
J/(K mol) | I kJ / mol 


273.751 273.751 — 286.186 0.000 -367.805 
274.037 273.752  —286.101 0.085  -368.312 
287./67 275.602  -281.320 4.866  -396.427 
299.066 279.198 -276.252 9.934  -—425.785 
308.663 283.329 -270.986 15.200 -456.184 
316.983 287.556  -265.587 20.599  -487.475 
324.314 291.702  -260.096 26.090 -519.547 
330.857 295.695 -254540 31.646 -552.312 
336.762 299.512  -248.936 37.250 -—585.698 
342.1387 303.146  -243.295 42.891 — 619.646 
347.070 306.604  -237.627 48559  -654.110 
351.624 309.894 -231.936 54250 -689.048 
309:850)  310:027 ~ =226/228 59:958  — — 724.424 
359.803 316.016 -220.505 65.681 — 760.209 
S63504S18:869) S214 77 a4 1oe 96:37 
COCIISCMNC2 1 O0G mm 209, 020ml OOM —Oo2-003 
370.274 324.212 —-203.274 82.912  -869.767 
373:388))826:719° “—197-514" ~~ 88:672— ~—906.952 
376.346 329.127 -191.748 94438 -944.440 
379.161 331.4438 -185.978 100.208  -982.216 
381.848 333.674  -180.202 105.984 -—1020.268 
384.417 335.824  -174423 111.763 -1058.582 
386.878 337.901 —168.641 117.545 -1097.148 
389.240 339.907 -162.855 123.331 -1135.954 
391.510 341.849 -157.067 129.119 -1174.993 
393.695 343.729 -151.276 134.910 -1214.254 
395.802 345.551 —145.483 140.703 -1253.729 
397.836 347.319  -139.688 146.498  -1293.411 
399.801 349.0386  -133.892 152.294 —1333.294 
401.702 350.704 -128.094 158.092 -1373.369 
403.543 352.327 -122.295 163.891 -1413.632 
405.328 353.906 -116.494 169.692 -1454.076 
407.060 355.444 -110.692 175.494 -—1494.696 
408.742 356.943 -104.890 181.296 -1535.487 


AH; AG; 
—2001 008m 299.052 
= 200:20-se = CO ONOG 
ele esy2 PSV NIS i 
- 287.567 -300.635 
-—288.152 -—303.194 
=288'773°.)°—305653 
- 289.469 -308.017 
=290:266.  -=—310:289 
—291.180 -—312.466 
— 292.220 -314.546 
—297.102 -316.303 
—297.863  —317.873 
= 298.0795 —sil9i3e2 
— 299.561 — 320.830 
—300.520 -—322.217 
-—301.569 -—323.542 
-—302.717 -324.801 
—303.978 —325.994 
—305.362 -—327.118 
-306.880  -328.169 
-329.866 -—328.399 
—332.102  -—328.282 
—334.356 —328.068 
— 336.629 —327.759 
— 338.921 — 327.359 
—341.232 -326.871 
— 343.561 — 326.296 
—345.908  -—325.638 
—348.272  -—324.899 
—350.654  -—324.081 
—353.052 —323.185 
-355.466 -322.215 
~357,896 = —321.171 
—360.342 —320.055 


1736 


ZrSi04 


Phase T 
[K] 


SOL 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase A LS 


SOL Jal 


Cp 


98.740 

99.035 
114.637 
125.978 
133.616 
138.877 
142.613 
145.323 
147.298 
148.710 
149.663 
150.216 
150.400 
150.624 
150.624 
150.624 
150.624 
150.624 
150.624 


J/(K mol) 


84.027 

84.639 
115.333 
142.215 
165.903 
186.919 
205.721 
222.683 
238.102 
252.212 
265.195 
ANTONIS 
288.340 
298.732 
308.453 
317.585 
326.194 
334.338 


ZIRCONIUM ORTHOSILICATE 


S —(G-H298)/T H H-H298 G 

[ kJ / mol 

84.027 -2023.801 0.000 -2048.854 
84.029 -2023.618 0.183 -2049.010 
88.108 -2012.911 10.890 -2059.044 
96.299 -2000.843 22.958 -2071.950 
105.966 -1987.839 35.962 -2087.381 
116.059 -1974.198 49.603 -2105.042 
126.112 -1960.114 63.687 -2124.691 
135.916 -1945.710 78.091 —2146.125 
145.375 -1931.074 92.727 -2169.176 
154.455 —=19116.269' 107.582 —2193.702 
163.150 -1901.347 122.454 -2219.581 
171.467 -1886.350 137.451 -2246.708 
179.422 -—1871.316 152.485 —-—2274.992 
187.034 -—1856.254 167.547 -2304.352 
194.322 -—1841.191 182610 -2334.716 
201.307 -1826.129 197.672 -2366.023 
208.008 -1811.066 212.735 -2398.216 
214.445 -1796.004 227.797 -2431.246 
220.634 -1780.942 242.859 -2465.069 


342.064 


Remarks 


Jal 


DPT= 1811. (ZrO2 + SiO2) 


AH AGy 
—2023.801 -1909.325 
—2023.810 -1908.614 
—2023.727 -1870.196 
—2022.681 —1831.919 
—2021.064 -1793.912 
-—2019.147 -1756.202 
—2017.094 -1718.777 
-—2015.010 -1681.613 
-—2012.963 -1644.679 
—2011.004 -1607.947 
—2012.880 -1571.166 
-—2010.660 -—1534.447 
—2008.547 -1497.895 
-—2006.555 -1461.490 
—2004.720 -1425.213 
—2053.225 -1388.599 
—2051.500 -1349.554 
—2049.917 -—1310.601 
-—2048.486 -1271.727 


183.307 


log Ky 
[ = 


334.506 
332.319 
244.223 
191.379 
156.174 
131.049 
112.225 
97.598 
85.909 
76.355 
68.391 
61.655 
55.887 
50.894 
46.528 
42.666 
39.163 
36.031 
33.214 


| 


123.290 


Phase YT 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 


References 
Phase AS 


GAS Mit 


Mi 


ZIRCONIUM MONOSULFIDE (GAS) 


S  -~(G-H298)/T 


J/(K mol) 


246.965 
247.176 
297.041 
264.826 
271.296 
276.858 
281.756 
286.085 
289.963 
293.477 
296.690 
299.650 
302.395 
304.955 
307.352 
309.608 
311.738 
313.756 
315.674 


H H-H298 G 
246.965 309.616 0.000 235.983 
246.966 309.679 0.063 235.526 
248.307 313.109 3.493 210.293 
250.859 316.599 6.983 184.187 
253.741 320.149 10.533 157.372 
256.655 323.758 14.142 129:957 
259.493 327.427 = 17.811 102.022 
262.211 331.102 21.486 73.626 
264.796 334.783 25.167 44 820 
267.246 338.470 28.854 15.645 
269.568 342.163 32.547 — 13.865 
271.770 345.861 36.245 — 43.684 
273.860 349.565 39.949 —73.788 
275.849 353.275 43.659 —104.157 
277.744 356.990 47.374 —-134.774 
279.552 SCO O9ONEOO1023 
281.282 364.438 54.822 —-196.691 
282.938 SOSmI/0) 68: 50455 = 227.967, 
284.528 371.908 62.292 — —259.439 


AH; 


Khiinie|——————————— 


309.616 
309.590 
305.880 
302.843 
300.125 
297.659 
295.118 
239.640 
238.430 
237.103 
231.945 
230.921 
229.855 
228.737 
7M (238 
226.305 
224.970 
223.540 
222.007 


257.130 
256.804 
239.518 
223.256 
207.601 
192.376 
177.507 
164.119 
155.792 
147.592 
139.739 
132.096 
124.534 
117.050 
109.642 
102.310 

95.054 

87.875 

80.774 


1738 


ZrS2 ZIRCONIUM DISULFIDE 155.356 


Phase Ti C, S —(G—H298)/T H H-H298 G AH; AG; log K; 
[K] —— — 11, (Kemol) ies kJ / mol ] [ - 


SOL 298.15 68.757 78.241 78.241 Sonos 0.000 -600.719 -577.392 -570.016 99.864 
300.00 68.785 78.666 78.242 —577.265 0.127  -600.865 -577.396 -569.970 99.241 
400.00 AO). 29) 98.661 80.958 -—570.311 7.081 -—609.775 -582.164 -567.273 74.078 
500.00 ffi 114.508 86.137. -563.207 14.185 -620.460 -585.489  -563.210 58.838 
600.00 73.304 127.731 91.997 —555.951 21.441 —632.590 -588.076  —-558.493 48.621 
700.00 74.810 139.144 97.935 -548.546 28.846  -645.946 -590.056 -553.403 41.295 
800.00 76.316 149.232 103.728  -540.989 36.403 -660.375 -592.069 -548.033 35.783 
900.00 77,822 158.307 109.297 —533.283 44.109  -675.759 -699.722 -540.097 31.346 

1000.00 79.329 166.585 (i 4; OiS ie 020142 mo OO/me 092-0 OmmOOOLoon —§22.422 27.289 
1100.00 80.835 (Avs OM Oo OS OMmme—Olll/7cilt/amuenO9:0)/ ONmenE 1/09, 000mm 00/450 mmEE 00410008 23.974 
1200.00 82.341 181.314 124.536. —509.258 68.194° §=726.835 —699:979 | —487H83 21.207 
1300.00 83.847 187.965 129.162 -500.949 76.443 -745.303 -698.246  -—469.520 18.866 
1400.00 85.354 194.233 133.588  -—492.489 84903 -764.415 -696.415 -—451.993 16.864 
1500.00 86.860 200.174 137.831 —483.878 93.514  -—784.138 -694.495 -—434.601 15.134 
1600.00 88.366 205.827 141.905 -—475.117 102.275 -804.441 -692.497 -417.340 13.625 
1700.00 89.872 211.230 145.826 -466.205 111.187 -825.295 -690.431 — 400.205 12297 
1800.00 91.379 216.409 149.604 -457.142 120.250 -846.679 -688.308 -383.194 11.120 
1823.00 91.725 217.572 150.454 -455.036 122.356 -851.670 -687.812 -379.299 10.868 


References 
Phase nt £S Cy Remarks 


SOL Mit e Mit MPT= 1823. 


0.00054858 


Phase y 
[K] 


GAS 298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.00 
1900.00 
2000.00 
2100.00 
2200.00 
2300.00 
2400.00 
2500.00 
2600.00 
2700.00 
2800.00 
2900.00 
3000.00 


References 
Phase nl fS 


GAS Jal 


Cy 


20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 
20.786 


Jal 


J/(K mol) 


20.979 
21.108 
27.088 
31.726 
35.516 
38.720 
41.495 
43.944 
46.134 
48.115 
49.923 
51.587 
53.128 
54.562 
55.903 
57.163 
58.351 
59.475 
60.542 
61.556 
62.523 
63.447 
64.331 
65.180 
65.995 
66.780 
67.535 
68.265 


ELECTRON (GAS) 
S —(G-H298)/T H H-H298 G 

kJ / mol 
20.979 0.000 0.000 —6.255 
20.980 0.038 0.038 —6.294 
21.795 2.117 PRATA -8.718 
231305 4.196 4.196 — 11.667 
25.058 6.274 6.274 — 15.035 
26.787 8.353 8.353 — 18.751 
28.456 10.432 10.432 — 22.765 
30.044 W210 Wel — 27.039 
Oleo45 14.589 14.589 —31.545 
32.963 16.667 16.667 — 36.259 
34.302 18.746 18.746 —41.162 
35.568 20.825 20.825 — 46.239 
36.768 22.903 22.903 —51.476 
37.907 24.982 24.982 —56.861 
38.990 27.060 27.060 — 62.385 
40.023 29.139 29.139 — 68.039 
41.008 31.218 31.218 —73.815 
41.951 33.296 33.296 —79.707 
42.854 Bey) S/S — 85.708 
43.721 OiE458 mS i.403 -—91.813 
44.554 39.5382 39.532 -—98.018 
45.355 41.611 41.611 -— 104.317 
46.127 43.689 43.689 -110.706 
46.873 45.768 45.768 —-117.182 
47.593 47.847 47.847 —-123.741 
48.289 49.925 49.925 -130.380 
48.963 52.004 52.004 -137.096 
49.616 54.082 54.082 -143.886 
50.249 56.161 56.161 — 150.748 


68.970 


Remarks 


Jal 


Ar= 0,00054858 


AH AG; 

“| 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0 000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.090 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
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